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TO THE AMERICAN PEOPLE 


a 
Your sons, husbands and brothers who are standing today upon the battlefronts are fighting 


for more than victory in war. They are fighting for a new world of freedom and peace 


We, upon whom has been placed the responsibility of leading the American forces, appeal 


to you with all possible earnestness to invest in War Bonds to the fullest extent of your capacity 


Give us not only the needed implements of war, but the assurance and backing of a united 
people so necessary to hasten the victory and speed the return of your fighting men 
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B&W INSULATING 
FIREBRICK STOO! 
UP UNDER FIR 
WITH “PRACTICALL 
NO MAINTENANCE 



















The year Poland was invaded, a mid 
western foundry rebuilt its annealing furl 
naces. 





That was a long time ago . . . whenk 
“Dunkerque” was only a provincial placef 
name. Before “Pearl Harbor’ >ecame ab 
slogan and a challenge. 


Throughout this whole period . . . sinc 
1939... these mid-western fur: aces have 
operated continuously, on a 50 hour cycle, iam 
at a temperature of 1730 F. T!.c B&W in Bem 
sulating Firebrick installed in th: .¢ furnacespy 
the year Poland fell are stil! in servie}y 
and according to the user, have required 
practically no maintenance. 











This is just one of many examples of the 
low cost of B&W I.F.B. on a life-term o 
service-year basis. 


Your local B&W Refractories Engineer will 
gladly give you other cost-reducing dat 
on these remarkable firebrick. 


THE BABCOCK & WILCOX CO, 


Refractory Division 


85 LIBERTY ST., NEW YORK 6, N. Y. 
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Case Histories: Hardening & Brazing Applications 


INDUCTION HEATING CORPORATION 
NEW YORK CITY 





Job: 
Material: 
Production: 
Equipment: 


Remarks: 


To surface harden guide bar. 
SAE 1045. 
10” in 60 seconds. 


Model 2200 Thermonic Induction Genera- 
tor Three turn coil. 

The Guide Bar 2” in diameter was heated 
progressively and spray quenched. R.C. 
63-66 was obtained to a depth of %," to ,”". 





Job: 
Material: 
Production: 
Equipment: 


Remarks: 


To soft solder bath tub condenser. 
Copper cans. 
40 every 60 seconds. 


One Thermonic No. 520 Induction Genera- 
tor and one table with a conveyor set-up. 


.072” soft solder was used to solder cover 
to can 1%” x 1”, 





Job: 


Material: 
Production: 
Equipment: 


Remarks: 


To through harden the cutting edge of a 
serrated sickle section .070” thick. 


Hi-carbon steel—JDM—1086. 
One every 5 seconds. 


One Thermonic No. 1070 Induction Gen- 
erator and single position table. 


Part was dropped vertically into an oil 
bath. An R. C. 62-66 was obtained. Hard- 
ened area was 4" to 42” deep. 








Job: 


Material: 
Production: 
Equipment: 


Remarks: 


To surface harden 2 bearing surfaces on 
generator drive driving shaft. 


AMS 6322. 
1 Shaft every 15 seconds. 


One Thermonic No. 1070 Induction Gen- 
erator and progressive fixture. 


The bearing surfaces are 1.42” long—.935” 
O.D. Part was heated progressively and 
oil spray quenched. An R. C. 52-55 was 
obtained. %," maximum penetration. Total 
length of shaft is 744". Part was rotated at 
44 rpm through the coil. 








Material: 
Production: 


Equipment: 


Remarks: 





(A) To silver braze a M15 grenade 
(burster tube assembly). 

(B) To silver braze the “end cap” to the 
steel body of the M15 grenade. 

Steel. 

(A) 12 Burster tube assemblies in 15 
seconds, 

(B) 6 in 35 seconds. 

Two Thermonic No. 1070 Induction Gen- 
erators and two 2 position tables. 

A X," silver alloy ring was used in brazing 
the tube to the threaded adaptor and a \;," 
silver alloy ring was used in brazing the 
“end cap” to the body. 





Data Sheet No. 14 
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Forthcoming “Bulletins” on Reconversion and Post-War Materials and Methods 


With the end of the war in Europe, METALS AND 
ALLOYS is interrupting its regular program, so to 
speak, with a series of editorial bulletins on the 
engineering problems involved in reconversion of 
war-production equipment and in planning the ma- 
terials and processes to be used for post-war products. 
These will be similar in size and comprehensiveness 
to our popular “Materials and Methods Manuals”, but 
will concentrate on the special and now-timely recon- 
version and post-war theme. 

This new series will be called “Reconversion Bul- 
letins”, and will appear every other month (alternat- 
ing with the “Manuals”), starting in our July issue. 
The first bulletin will be “Reconversion (or Disposal ) 
of Machinery and Equipment”, and will present about 
16 pages of information designed to help the engineer 
and manufacturer decide what to do with his war- 


Another ‘Machine 


A so-called “secret engineering weapon” has been 
the spotwelding of aluminum and magnesium alloys 
and stainless at the Willow Run plant of the Ford 
Motor Co. Spot, seam and roll welding machines 
have been applied to 100 assemblies in B-24 bombers, 
a technique that has saved 125 man-hours per air- 
plane. 

_ Now here is the point of this editorial—the weld- 
ing teams are comprised of new employees who start 
Spotwelding the first day on the job. Apparently not 
much skilled labor here! Moreover this is not an 
isolated instance. Throughout the war complicated 
techniques have been broken down into simple 
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production machine tools and other equipment, and 
how to go about selling it, storing it or reconverting 
them for peacetime production. 

Subsequent Bulletins will cover “Materials for 
Post-War Products”—a presentation of new engineer- 
ing materials and new uses of older materials, together 
with a directory of materials manufacturers; a similar 
treatment of “Parts and Production Methods for Post- 
War Products”; a fourth on “Modern Coatings and 
Finishes”; and a fifth and probably final Bulletin on 
“Modern Processing Methods and Equipment.” The 
objective of each of these will be to bring engineers 
up-to-date on the materials, methods and applications 
that have been developed, evolved, improved or thrust 
into prominence during the war and which will have 
special interest to post-war product- and production- 
planners. —The Editors 


Age” Phase 


elements, or into jobs the unskilled can perform. 

It is interesting to conjecture what this means for 
post-war industry. It might seem that the all-around 
skilled mechanics have passed their hey day—not yet 
as extinct as the dodo, but at first blush on their way 
out. One might surmise that only two types of 
workers will hereafter run a plant—the superbly 
skilled personnel and unskilled labor. In the first 
class will be the talented engineers, perhaps techni- 
cally trained in schools, or the equivalent. They will 
be the ones who devise the simplified jobs. Their 
work may be a bit too advanced for ordinary “skilled 
labor” as we have known it. True, the “skilled labor” 
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Alloy Steel Service 


Eleven Plants Give Prompt Delivery of Certified Steels 


Ryerson stands for steel quickly from stock— 
and has since our Company was founded 102 
years ago. Now eleven strategically located 
Ryerson plants serve the nation’s principal steel- 
using areas. From vast diversified stocks of alloy 
steels, anything from a single piece to many car- 
loads of carburizing, medium hardening, high 
hardening, or heat treated alloys can be shipped 


on short notice. 


At present, our service cannot always be as 
fast nor sizes as complete as under normal condi- 
tions. Nevertheless, stocks are large, deliveries 
generally satisfactory. And you get the added 
benefits of our unique Certified Steel 
Plan when you specify Ryerson alloys. 
Interpreted Jominy test results and 


other valuable data furnished under 








YERSON 


this plan help heat treaters secure accurate re- 
sults without experimenting or re-treating, give 
production men and designers a detailed record 
of the identity, heat analysis, and heat treatment 


response of every alloy received. 


Our latest Stock List describes our complete 
line of more than 10,000 kinds, shapes, and sizes 
of steel, including alloys, Allegheny stainless, 
tool steel, etc. Write the nearest Ryerson plant 
for your copy and rely on Ryerson for alloy 


steel from stock. 


Joseph T. Ryerson & Son, Inc., Steel-Service 
Plants: Chicago, Milwaukee, Detroit, 
St. Louis, Cincinnati, Cleveland, Pitts- 
burgh, Philadelphia, Buffalo, New Y ork, 


Boston. 


STEEL 
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can serve as foremen and instructors—but will there 
be enough jobs of this kind for them? 

This change, too, will affect the labor unions. 
Theoretically, the unions will have more reason to 
exist than ever before. Where a man is highly skilled 
he does not need the protection of a union, at least 
to the extent of the unskilled person. 

Of course the skilled workman can go to lines of 
work that have not yet been broken down into simple 
units—such as die making and dressing, tool making, 
etc. Yet in time, won't these skilled functions, too, 
be simplified? 

Apparently the dividing line between skilled and 
unskilled worker will grow sharper. There may be 
no need for “semi-skilled” workers. Perhaps the sal- 


vation of the present skilled worker is to improve 
himself more and climb into the skilled engineer 
class. 

The entire subject is related to agitation on the 
part of labor throughout our machine age to go slow 
in perfecting labor-saving machinery, lest it bring 
about unemployment. Yet it can usually be proved 
in the light of many years’ experience that machines 
create work in the long run, even though at times 
there are temporary dislocations. 

It is a rule that stands the test of time that any 
technique or machine that produces more and with 
less effort is good for society and for the plant 
worker himself. 

—H.A.K. 


New Competitors for Tin in Cans 


Metals for the canning industry are showing the 
effects of wartime development resulting from the tin 
shortage. Sheet steel dip-coated in tin was the pre-war 
standard material for this pu:pose. The war-created 
scarcity of tin brought out the electroplating process, 
with a subsequent heating to “flow” the tin and elimi- 
nate pinholes. Bonderized steel was found to be suit- 
able for many packaging applications. 

Aluminum cans have been used on a small scale, 
but seem to be too expensive to compete on a price 
basis, particularly since aluminum is not suited to 
fabrication on present equipment designed for tin- 


plate. Soldering presents difficulties for the automatic 
machines. 

A new competitor for tin is arising in the plastics 
field. The glyptals were developed as synthetics for 
the paint and lacquer industry and, because of great 
flexibility, were adapted for use in coating stock for 
containers. These resins are now being produced to 
meet a test in which the resin-coated sheet metal is 
bent back upon itself, flattened, then opened and bent 
back to the opposite side and flattened—all without 
showing any break in the film. 





—K. R. 


Die Castings vs. Screw Machine Products 


It has long been known among production men 
that the die casting machine and the screw machine 
are among the highly efficient means for producing 
certain types of metal parts on a large quantity basis. 
But relatively few of these men and few designers 
are aware that certain types of parts commonly made 
by the screw machine can be produced more econom- 
ically by die casting. 

It is significant therefore to find an authority on 
screw machine products, W. G. Nord, U. S. Auto- 
matic Corp., Amherst, Ohio, writing in our January 
1945 issue as follows: 

“We [presumably meaning makers of screw ma- 
chine products] must frankly admit that many of the 
parts that were previously made, and for that matter 
are now being made, on screw machines may be 
produced more economically as forgings, stampings, 
castings, die castings, molded plastics, etc., especially 
where large quantities are involved so that the cost 
of molds or dies are readily absorbed. . . .” 

In so writing, Mr. Nord doubtless had in mind 
some of the shell parts that were formerly produced 
0m screw machines but have more recently been con- 
verted to production by die casting, but there may 
well have been other parts of a similar nature, though 
for different uses, as there were many such, even 
before the war. 

In informal comment on this matter, Mr. Herbert 
Chase recently suggested to us Mr. Nord may not 
have appreciated that most of the parts converted 
fom screw machine products to die cast products 
fequire some machining, especially for flash removal 
and the chasing of threads. Such machining can 
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often be done with high economy on an automatic 
screw machine, if it is fitted with a suitable feeding 
device; or on a chucking machine which is, in effect, 
a screw machine minus provisions for feeding bar 
stock. There is thus an opportunity for a close tie-up 
between the die caster and the screw machine op- 
erator (who may be a manufacturer who has a bat- 
tery of screw machines or who may make screw 
machine products only for the trade). 

Such a tieup might well enable the screw machine 
product plant to meet competition that could not be 
met otherwise. Many die casters would be glad to 
be rid of the machining operations while, under 
normal conditions, the screw machine plant might 
well profit by doing its end of the job, namely, the 
machine- work. Thus, advantages both ways. 

A great disadvantage of the screw machine, from 
a competitive angle, is that it must often convert 
into chips as much or more metal than remains in 
the finished piece. On the other hand, the die casting 
wastes almost no metal, for it is produced so close to 
finished size and even the small amount of chips that 
result from light cuts can be returned directly to 
the melt with negligible loss. 

With a close working arrangement between the 
screw machine plant and the die casting plant, each 
could profit by the economies of its own equipment 
and should be able to turn out the finished product 
at minimum cost. Without such an arrangement, 
either the die caster or the screw machine operator 
may find themselves competing when each might be 
making the most of economies otherwise sacrificed. 


—F.P.P. 
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Special duty trucks 
gather steel samples 
for the laboratory. 


{ truck is unloaded 
atthe laboratory.and 
immediately starts 
another round trip. 





Plate samples are 
rough 
form, then milled 
Others are sawed, 
turned, drilled, etc., 
as required 
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Tests Steel by the Ton 


Operator determining physical properties on one of the many 


tensile testing machines in the Inland laboratory. 


Darting from mill building to mill 
building—many times a day, and at 
night—are Inland trucks on special 
duty, a duty of vital interest to every 
user of Inland steel. 

They are the sample trucks which 
rush samples of Inland products to 
the main laboratory where all required 


Many samples un- 
dergo rigid chemical 
tests. 


tests must be completed, reported and 
checked against specifications before 
steel is shipped. 

Samples are gathered for the lab- 
oratory at semi-finishing mills—pieces 
from billets, slabs, ete., that will be 


Bars «+ Floor Plate 
Strip « 





tested before the steel is rolled into 
final form. Also collected are samples 
of finished products. Depending upon 
requirements, every piece of steel 
delivered to the Inland laboratory 
undergoes rigid physical, chemical, 
and metallurgical tests. Many of these 
tests are special developments by 
Inland—tests that are fast and 
extremely accurate. 

Yes, Inland daily tests tons and tons 
of steel to assure every customer that 
his order will measure up to every 
requirement. 


Piling + Plates + Rails + Reinforcing Bars + Sheets 





Structurals «+ Tin Plate * Track Accessories 


INLAND STEEL COMPANY 


Metallurgical tests 
areextremely impor- 
tant for quality con- 


38 S. Dearborn St., Chicago 3, Illinois 


trol. Seles Offices: Cincinnati - Detroit - indianapolis - Kansas City - Milwaukee - New York « St. Louis - 5t- Paul 

















the etagaee is (in genere 
politically or socially illiterate and that his au 
ence must for many years continue to be the in- 
direct one resulting from the nature of his scien- 
tific and technical advances rather than the direct 
use of his abilities in public life or office. 

But without arguing the point this time /et's 
examine one of our currently greatest economit 


problems—the ccleaner: of + level por 


2 of setup, in mechenisms and con- 


pola: in versatility or adaptability to mass pro- 
duction requirements, in ability to use most effi- 
ciently modern cutting tool materials and lubri- 
cants, ete., as to render obsolete all the installed 
machines thot ore ten or more years old. In thus 
aggressively and imaginatively redesigning the 
machine tool he will not only increase the pro- 
ductivity. of his customer's oe an will activate 





To secure a oF trices highJeve! lasulog: 
ment on which ultimate National well-being will 
depend, we must have active markets for the 
products of the employed. No such active mar- 
kets will exist without the lowest possible prices 
for the products sold and this in turn. can come 


only from lowest ‘poss 













output ‘per nee To increase eeaeiy we 
use machines to the limit and then boost the out- 
Of each machine in every way possible. 







tion ‘ond effect on. 


, mark ma re le ore 
ng) as walk as hes new nidkhioe tools 


: beta planned and developed by the machine 


fool manufacturers. Now how can the engineer 
help to achieve this maximum use of all the war- 


Beir casts per. 


user—can relasich his products ahd re-plan his 
processes to use modern materials and modern 
fabricating methods, and especially to utilize ail 
the productivity-increasing and cost-reducing 
features that the new machine tools will provide. 
In doing so he may force the “premature” ob- 


eoheaeece of some of his company’s older mo- 


90 but thet net ae? ee can nonethe- 
onside ie overall effect of a 
id: campaign ‘of product and production 
modernization on lowered costs and prices and 












higher sales volume—and therefore on ultimate 


prosperity—can be tremendous. 


No matter how regarded, such o program— 


imaginative machine-tool engineering by the 
machine-tool builders, coupled and coordinated 
with modernized production engineering by the 


engineers who control the materials and methods 


of the product-fabricating industries in general— 
would be a strictly engineering contribution and 
is indeed a strictly engineering responsibility. 


FRED P. PETERS 

















The Engineering Approach 
to Machine Tool Selection 


by EDWIN LAIRD CADY 


NDUSTRIAL MANAGEMENT OF TODAY has two dis- 
tinct types of technical personnel: The engineer 
who can make overall plans and the technician who 

can operate processes, make tools, and set up and run 
machines. Each of these is known by many titles, the 
engineer” or “production engineer” or “process en- 
gineer” or “methods engineer” or just “engineer” and 
the technician “production supervisor” or “master 
mechanic” or “machine shop foreman.” 

Names make no difference except for brevity and 
convenience. The point is that there is a well known 
and well defined “engineering approach” to manage- 
ment problems and an equally well defined “tech- 
nician approach,” and that the engineering approach 
has increased in importance until it now dominates 
the purchasing of machine tools. 

There are many reasons why this dominance has 
come about. One of them is the change in the char- 
acter of a “production unit.” In the old days one 
lathe with its operator would be a production unit. 
The operator could set up his own machine, decide 
upon the proper depths of successive cuts to achieve 
a desired accuracy and finish, make his own tools 
and to a large extent handle his own materials. 
Naturally, any improvement in such a production 
unit consisted of a better lathe which the same 
operator could handle to better advantage. And this 
is the familiar technician’s approach—the gradual 
improvement of existing processes. 

In the modern scheme whole departments, whole 
buildings which house many departments, and even 
whole factories are operated as if they were single 
machine tools. The individual lathe is just as. im- 
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portant as it ever was, but its tools are made by the 
tool making department and by designs laid down by 
production engineers or tool engineers, its setting-up 
may be by special set-up technicians and not by the 
operator, the cuts and their sequences are determined 
by methods engineers, its materials handling is under 
the direction of intra-plant traffic engineers, the in- 
spection of its work is by inspection technicians and 
by methods laid down by testing engineers. 

The operator used to vary his machining methods 
in accordance with variations in raw materials; now 
the raw materials are kept uniform by engineering 
methods. He once controlled his own lighting; now 
this is controlled for him by illumination engineers. 
He was responsible for the maintenance of his ma- 
chine and often for its major repairs; now everything 
from simple oiling to complete overhaul is done by 
maintenance gangs under the direction of mainte- 
nance engineers. 

Space fora machine tool once was allotted by the 
square foot, now it is more likely to be by the cubic 
foot including space overhead for materials handling, 
lighting, air conditioning and noise control. Space also 
is allotted within floors, under floors, within walls, 
within columns, under ceilings, within ceilings and 
above roofs. Here must go pipes for cutting oil and 
for compressed air, conduits a electrical power, elec- 
trical control mechanisms, motors, pads for vibration 
dampening. Flooring materials may be in island 
arrangements with one oil proof kind where the 
machine itself is to stand, a softer and more com- 
fortable one beneath the feet of the operator, a soft 
one where heavy parts might drop or will rest during 
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The trend toward special-purpose machines requir- 

close collaboration between engineers of ma- 

tool builders and users is exemplified in this 

0-ft. long Greenlee automatic transfer machine that 

performs more than 70% of all the machining op 

erations on Wright Cyclone cylinder heads. Courtesy: 
Wright Aeronautical Corp. 


materials handling, a durable but noise absorbent 
well defined safety aisle for trucking, special easy 
access kinds where ducts and conduits are to run. 

It is far easier to think*of a factory building which 
has such features as being one gigantic machine of 
which the individual machines and processes are 
parts, than to consider it the mere housing for them. 
And as whole production processes are more and 
more thought of as if they were single machines— 
the engineering approach—the engineer has to be 
more and more in charge of the selecting of indi- 
vidual machines. Otherwise, the individual parts of 
the overall production process would not fit together. 


Production Philosophies 


Engineers must fit machine tools to the produc- 
tion philosophies of their employers. And very often 
two such schools of thought are contradictory to each 
other. Examples: 
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Mass Methods Rigidity vs. Job Shop Versatility: 
Machines bought for mass production methods often 
must sacrifice adaptability in order to gain high speeds 
on limited ranges of operations—they approach the 
“single purpose machine” class. Machines bought 
for adaptabilities to quick changeovers from product 
to product, usually are slower for single operations. 
Management engineers must make this choice. 

Full Automatic vs. Secondary Operation Produc- 
tion: When one machine is to turn out completely 
finished parts, the production lots must be high and 
the set-up and tooling costs must be high enough to 
produce the finishes and accuracies desired. But when 
the initial machine does only part of the job then 
the secondary machines can make minor changes in 
the basic part and therefore permit the production 
runs of any one finished form to be lower, and the 
secondary machines can take care of much of the 
accuracy and the finish thus reducing set up costs of 
the initial machine. 

There are many other philosophies of production. 
The engineer works with these in his daily life while 
the technician is improving the performances of the 
details of production. Therefore the engineer always 
has the responsibility for deciding what machine tools 
will best promote his company’s philosophy of pro- 
duction. And since one department may be held to 
a different philosophy than another—the exigencies 
of marketing the company’s product usually decide 
this—the engineer may have to decide between the 
features of “apparently equal” machine tools in ac 
cordance with the departments in which they are 
to be used. 


Competition of Processes 


Whole processes compete with each other for 
the privilege of entering into the production of nearly 
all products. Examples: 

Machined Castings vs. Welded Formed Shapes: For 
the castings the engineer must select heavy lathes, 
planers, shapers, millers. For the welded shapes he 
needs punch presses, shears, brakes, welders. And 
having selected a whole production process he must 
fit his materials handling, assembly methods and fin 
ishing methods to it. 

Die Castings vs. Plastics: The engineer is likely 
to need heavier finishing and secondary operation 
machines for die castings than for plastics. 

Machine Hard Materials vs. Anneal, Machine, then 
Re-Harden: Stronger machine tools, costlier tool 
materials and cutting oils, more power and slower 
production speeds may be needed for machining hard, 
tough materials. Two or more heat-treating opera- 
tions with consequent pickling and cleaning may be 
needed if the materials are annealed and re-hardened, 
but the machine tools may be less costly, lighter and 
faster operating. In either case whole chains of pre 
ceding and following operations, as well as materials- 
handling ones, will be affected. 

No matter what production process he chooses the 
engineer still must fit individual machine tools and 
other equipment to the production philosophies of 
his company. And if that philosophy be changing— 
as it so often is—then he has to select machine tools 








@ Some purchase demands originate 


® The Design Engineering Office originates 
from the production manager 


product plans that may require new machine tools 





Day demands go to the Methods Engineering 
Office, the key department, to be worked 
out, according to the designs submitted 
Methods Engineering works out the basic 
plan of what the machines must do 


the Equipment Office develops 
the details in cooperation with 
methods engineering men,then 
passes the blue prints and figures 
along to the purchasing department 


Ban eS 


® purchasing contacts machine tools 
makers, sends the needed data to the 
Methods Engineering Office 


© 


Methods 
Engineering arranges 
conferences of all 
interested Engineering- 
Executives -Production, 
Design, Materials 
Metallurgical, Sales, 
Purchasing 


Dpurchasing receives an accepted list of 
machine makers and models with all 
other necessary data, selects a vendor 
and places the contract 








How a large manufacturer of machinery reaches decisions concerning new machine tools, showing the “ey 
position of the “methods engineer.” This company is shifting frem job shop to production line set-up 


which will promote the new trend while being com- 
patible with the existing conditions in the shop. 


Financial Considerations 


Matters of depreciation, obsolescence, inventory 
and maintenance must be considered by the engineer 
when selecting machine tools. And for these his 
company usually has policies which the machine tools 
must fit. 

Depreciation, traditionally, is in percent of orig- 
inal cost (commonly 20%) a year. But in many 
cases a machine tool operates only for a short pro- 
duction season each year, and depreciation is on a 
“per production hour” or even “per 1000 pieces 
machined” basis. , 

If depreciation is on a yearly or hourly basis then 
a less costly machine will have lower depreciation 
burden to carry, but if depreciation is on a “per 
piece” basis then a more costly but faster producing 
machine may depreciate itself in less time and thus 
return its original cost more quickly for re-invest- 
ment in other equipment. The engineer must decide 
between the two machines in the light of his com- 
pany’s financial policies. 

Obsolescence of a machine tool may be predicted 
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on the basis of expected improvements in the ma- 
chine tool building art, or of expected changes in 
the user’s product, or of probable changes in avail- 
able raw materials, or of changes in the company's 
production philosophies. Like depreciation, obsoles- 
cence may be on either a “time” or a “per piece” 
basis and the engineer must choose his machine tools 
accordingly—but otherwise than that the deprecia- 
tion and the obsolescence factors are not necessarily 
in parallel. A machine tool can be fully depreciated 
before it is obsolete, or obsoleted before it has lived 
out its full depreciation period. 

If the company policy calls for large inventories 
of semi-finished parts then the desired production 
rate is likely to be slow but steady, with machine 
tools selected for simplicity of tooling, ease of change- 
over, slow depreciation and low maintenance costs. 
If the company believes in low inventories of every- 
thing then the engineer prefers highest speed ma- 
chines, complex tools, rapid obsolescence if not rapid 
depreciation with perhaps higher maintenance—any- 
thing to turn ‘raw materials inventory into finished 
goods as rapidly as possible. 

Maintenance costs and troubles are directly related 
to depreciation and obsolescence periods. Modern 
machine tools will run long times without high 
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maintenance bills, but the longer any machine tool 
runs the closer it comes to the high maintenance 
cost period of its life. If obsolescence is to be rapid 
then the engineer may select a lighter, less costly, less 
durable machine. But if depreciation and obsoles- 
cence periods are to be long then the costlier, over- 
capacitied, more rugged machine tool may be pre- 
ferred. 

The estimation of probable maintenance is an en- 
gineering function. Modern machine tools are highly 
complex as well as extremely accurate and durable. 
The parts which are most likely to wear or to fail 
(there are no “one hoss shay” machine tools) must 
be studied. The probable failure areas may vary for 
different applications; bearings may fail first if there 
are shock loads on the machine tool, gears if there 
are vibrational loads. Often a slight modification of 
the standard construction, such as the use of heavier 
and tougher gears, will be indicated. 

Calculating the effects of machine tool wear upon 
the secondary uses of the machine is an engineering 
problem. If the machine simply becomes less accurate 
it may be transferred from a high accuracy produc- 
tion department to a lower accuracy one. If the com- 
pany’s production policies are those of versatility 
rather than of highest production the worn machine 
may be transferred to special duty, to stand-by service 
or to Operations which do not involve the function- 
ing of its badly worn parts. The machine tool re- 
building program of many a large company is an 
engineering function in itself. 


Design and Production Related 


Machine tools establish what the product designer 
can do. They can restrict his work and they can 
provide him with new opportunities. It is useless 
for him to design anything which his company’s 
machine tools—or the ones his company is willing 
to purchase—cannot make or which his company can- 
not buy outside. Therefore he has a strong voice 
in the selection of machine tools by his own company, 
and often in the selection of those used by suppliers 
of parts and subassemblies to his company. 

Manufacturers have product design policies. The 
policy may be to make small and light parts in which 
strength is obtained by careful selection of raw ma- 
terials, high accuracies of dimensions and surfaces, 
rigidly controlled heat treatments and close attention 
to the avoidance of stress concentrations. Or the need 
for such care may be avoided by designing larger 
and heavier parts. 

Methods and process engineers then must select 
machine tools which will carry out the ideas of the 
designer while observing the design policies of the 
company. 

This calls for the cooperation of many engineers 
in the selection of one machine tool. Lack of ac- 
curacy in the machine tool may produce finishes 
which hamper heat treating of the finished parts. 
Lack of power or of frame rigidity can reduce the 
machine tool’s ability to fabricate the desired tough 
raw materials at the desired speeds. Lack of versatil- 


These steps in the selection and purchase of machine tools by an automotive and aviation products maker, largely 
centering around a staff’ or executive engineer, demonstrate the mass production philosophy. 


Product Design Engineers create needs 





Demands go to the Staff 
Engineering Officer, He 
is the key man who 

coordinates everything 


© 


@ Production men originate demands 








The Production Engineer 
works out the details 
and reports to the Staff 
Engineering Officer 


The Staff 


Engineerin 


Officer 


arranges conferences 
of all executives 
concerned 


A tentative plan is 
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placed before the Finance 
Committee by the Staff Engineering Officer 


With the money appropriated all Staff Engineering Officers refine the details 
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ity can prevent the production of the needed intri- 
cate contours which have highly accurate relation- 
ships to each other as well as highly accurate dimen- 
sions and surfaces. Or, when the highest accuracy 
is avoided by making parts larger, the machine of 
highest accuracy may lack the ruggedness for hogging 
out the parts. 

The observance of all these factors in machine 
tool selection calls for the cooperative effort of large 
numbers of engineers. Such is the intelligence of 
modern machine tool builders that the engineers 
can find machine tools to fit any production philoso- 
phies, process families, financial policies and prod- 
uct design needs. But the engineer who directs any 
department which will be affected by the perform- 
ance of a machine tool must know exactly what that 
machine will do for his department—he must be sure 
that it will increase the ability of his department to 
function rather than adding to his troubles. This 
means that every engineer, from the man who se- 





New product-materials and their complex relative 
machinabilities are another factor bringing the engi- 
neer all the way into the machining picture. Here 
one of the newest and one of the most machinable— 
magnesium alloy—is being rapidly turned on a lathe. 


lects the raw materials to the final inspector and 
packager of the product, has a direct interest in every 
machine tool purchase. 

In their methods for the cooperation of engineers 
in machine tool purchases, all plants differ. 


Some Case Histories 


Large Manufacturer of Machinery 

One company is changing its production philoso- 
phy from job shop to production line and changing 
its design policies from large and heavy parts to 
strong but light and accurate ones. Steps in the 
selection of machine tools are: 

Needs as seen by engineers or by technicians are 
transmitted to the methods engineering office. 

The methods engineering office lays down the 
process to be used and how the equipment is to be 
fitted to the production philosophy, the financial pol- 
icy and the product design policy. 

The equipment office designates the exact perform- 
ance desired in terms of raw materials to be fabri- 
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cated, pieces per hour, finishes, accuracies, effects upon 
heat treatment and inspection operations. It goes 
on into work cleaning processes, materials handling, 
probable inventories of finished parts, depreciation 
and obsolescence allowances and calculations, blue 
prints of parts to be made and of space allotted to 
the machine. 

The machine tools purchasing engineer forwards 
descriptions of competing machine tools which will 
fit the conditions. 

The methods engineer takes over, arranges confer- 
ences of all engineers whose work will be affected 
by the machine tool in question, and by this means 
refines the list of possible selections until the ma- 
chines which are certain to be suitable have been 
indicated. 

From this indicated list the purchasing engineer 
places the contract. 


An Automotive and Aviation Products Maker 

Production philosophy is geared to the mass pro- 
duction methods common to the industries which 
the company serves. But for those rapidly progress- 
ing industries the product designs must be changed 
continually. And from those changes come most de- 
mands for new machine tools. 

All demands for new machine tools come to the 
staff engineer (official title: “Engineering Assistant 
to the Vice President”). 

The company continually is installing whole new 
production processes. The staff engineer must first 
decide whether the new product will fit an existing 
production process or a new process must be installed. 

With that point decided, he goes into financial 
problems. Obsolescence of much of the company’s 
equipment is rapid. Depreciation of machine tools 
is on a “per piece fabricated” basis. Whole processes 
are obsoleted in short time periods. 

He puts the financial problems up to the financial 
board of control. If they appropriate the necessary 
funds, he calls conferences of all the engineers whose 
departments. will be affected. He makes the final 
purchase decision, and it is purely on the engineering 
approach basis. 


Old Established Lines 

A maker of steam equipment has been in business 
for more than 80 years. Few of its products are sold 
in large quantities. Design changes are largely lim- 
ited to refinements and to special features for special 
applications. Therefore the production philosophy is 
the job shop one, processes change slowly, deprecia- 
tion and obsolescence are slow. 

The financial board makes equipment appropria- 
tions every year. To conserve this money, old ma- 
chines are assigned to single purpose operations with 
permanent set-ups rather than sold or scrapped. New 
machines then are purchased to reduce costs and to 
amplify the range of possible special features which 
may be designed and made economically for the 
product. Machine tool purchases are in the hands 
of the plant engineer, and although he calls all in- 
terested technicians into conference the final selection 
is wholly by the engineering approach. 
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Customers’ Engineers Take Part 

A machine parts maker has two distinct lines of 
products: Special for individual large customers’ 
requirements, and standard for sale through hardware 
distribution channels. 

When selecting machine tools for the special lines, 
methods or production engineers of the company talk 
with methods or production engineers of customers, 
the sales engineers acting as coordinators. By this 
means the customers are made sure that the company 
not only can make the desired parts at the desired 
prices but also can accommodate itself to probable 
design changes. 

Methods engineers of the standard lines depart- 
ment also work on the selections of machine tools 
for the special lines, since many of these tools will 
find their way into the standards production line 
after being obsoleted by the special products depart- 
ment. The special lines machine tools which can 
never be used by the standards department, must be 
depreciated 100% during their production runs on 
the parts for which they originally were bought. 

The standards department engineers also choose 

heir own machine tools in accordance with the entire 

ist of engineering approach factors. And the net 

ffect is that many engineers employed by many com- 

anies work together to find for this company the 
possible machine tools. 


Committees of Sales Engineers 

An aircraft company has as its most common ma- 
chine tool purchase problem the complete installa- 
tion of new production lines. Production philoso- 
phies are talked-of as if they were strictly of the mass 
production variety, but actually job shop philoso- 
phies and methods must be followed in departments 
vhere changes in the pr duct are frequent. 

Production lines first are worked out by the com 
pany engineers. Machine tool data are gathered from 
ll sources. Comparisons of machines and processes 

» made and a rough plan is laid down 

Machine tool sales engineers are then flown in 
from the cities in which their companies are located. 
[he sales engineers discuss with each other and with 
the company engineers all production steps and se- 


quences to which their individual machines apply. 



















New cutting tool materials have revolutionized much 

machining and improved its engineering level. This 

picture of a turning operation using tungsten carbide 

tools shows as well how the shadow of the design 

engineer falls across every machining operation. 
Courtesy: Carboloy Co. 


Methods and machines are worked out part by part, 
battery by battery, process by process and finally 
shop by shop. A completely coordinated and effi- 
ciently operating set-up is quickly laid down by the 
combined application of engineering minds 


Conclusion 


The engineering approach is dominating the s« 
lection of machine tools in all kinds Ol businesse : 
This does not mean that the technician—the man 
who runs processes and continually makes direct im 
provements in their details—no longer has any value. 
The fact is, his job is bigger than it ever was. With 
changes coming as rapidly as they do today, the 
technician has more new things to learn, more oppor- 
tunities to make direct improvements, more respon- 
sibilities for preventing the abuse of complex ma- 
chines of which his machine operators have little 
knowledge or understanding 

The engineer has been raised to his aut 
responsibility in the 


hority and 
purchasing of machine tools 
by the very rapidity with which modern industrial 
progress is being made and industrial complexity is 
being increased. In the long run, of course, the en 
gineer is only selecting tools and laying down meth 
ods for the technician to operate and improve. But 


it is the engineer who is doing the selecting. 





ie © 


Financial 





Management makes annual appropriations 





















@ Production men designate the machine 
they think should be replaced 


| 











es 











®) Design Engineers plan product 
improvements and the use of 
new raw materials 
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@ The Plant Engineer coordinates all plans and ideas 
He selects the machine tools 











A company with an old-established line requiring few changes in design follows this procedure in its machine 
tool selection, 


with the 
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“plant engineer” 


the dominant factor. 
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Ms lL. A portion of the pattern shop. Plaster patierns bave proven to be cheaper and taster to produce 
wood patterns of the same degree of accuracy. If properly stored they will not warp or distort. 


Forming Stainless Stee 
with Zinc Alloy Dies 


by W. W. BROUGHTON National Lead Co., New York 


18-8 steels are the most widely used. In spite of 
their hardness and strength these alloys have greater 
ductility than the average deep drawing mild steel 
The difficulties of fabrication lie not so much in the 
ability of the material to reach a desired end result 
as with the means or methods by which the result is 
obtained. Greater power, for instance, is required 
to form stainless than mild steel. It follows, then 


HE ALLOYS GROUPED under the general classifi- 

cation “stainless steel” have many very valuable 

characteristics in the way of heat and corrosion 
resistance, strength, stiffness and hardness. At the 
same time, however, these properties make life more 
complex for those who must form and machine the 
metal into useful shapes. 

Of these alloys in the stainless group the austenitic 


1626 METALS AND ALLOYS 














when greater power is used that die design, gage 
and surface condition of the sheet, and effectiveness 
of lubricants are critical factors affecting forming 
operations. If zinc alloy dies are used in these opera- 
_ tions any pick-up of zinc from them must be removed 
by acid pickling or the steel becomes brittle upon 
being subjected to elevated temperatures. 

Austenitic 18-8 stainless steels are the alloys from 
which most aircraft engine exhaust manifolds have 
been made, and because of the restrictions imposed 
by functional requirements, space limitations, air 
flow (cooling without excessive air resistance) and 
other special conditions, the shapes of the stampings 
that form the manifolds are varied and complicated. 

In spite of the conditions which make difficult the 
means by which stainless is fabricated, Solar Air- 
craft Company of San Diego and Des Moines rarely 
works any material not in the “stainless” group, and 
specializes in exhaust manifolds and jet engine com- 
ponents. 

Originally engaged in building a practical and 
sturdy transport plane, Solar decided that the devel- 
opment and production of better manifolds presented 
a more profitable field of endeavor. That their deci- 
sion was a wise one is witnessed by the fact that their 
sales have climbed from $84,000 in 1934 to $28,000,- 
000 in 1944. The production indicated by the latter 
figure represents a very substantial proportion of all 
such manifolds made in the United States during that 
year 

In visiting the orderly, well lighted plant at Des 
Moines it was observed that almost all the dies used 
are made of Kirksite “A,” a zinc-copper-aluminum 
alloy having physical properties far below those of 
the steel being formed. Long runs of heavy gage 
stampings are obtained on dies made in an average of 
from two to three man hours at low cost. Castings for 
the dies are made within a few feet of the presses 
and because of accuracy in pattern work and careful 
foundry practice their dimensions, as removed from 
the sand molds, are within 1/64 in. per foot of de- 
sired size and shape. 


How The Dies Are Used 


Some of the ingenious methods used at this plant 
will, we believe, be of interest. First of all, let it be 
pointed out that no one type of press is used ex- 
clusively. The mechanical press, the hydraulic press 
and the drop-hammer all have their sphere of useful- 
ness. Frequently two and sometimes all three types 
are used in the fabricating cycle of a difficult shape. 

Examine for example the part shown in Figure 8. 
This die set is the first stage in drawing a difficult 
exhaust part for the Lightning Fighter. The so-talled 
starter die consists of three parts, all cast from Kirk- 
site “A” and called, reading down, the punch, the 
pressure pad (or pinch ring) and the die. This die 
set is used on a 200-ton mechanical press and from 
it is produced the stamping shown on the left. The 
exact shape of the stamping is determined by ex- 
perience as to how much deformation the steel will 
take without failure. Now after annealing, the partly 
formed piece goes to a “finish” or “full” die in the 
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drop hammer where one blow is usually sufficient to 
produce the desired final shape shown at the right. 
This sequence of operations has the following ad- 
vantages. 


1. The cost of preparing the patterns for the starter 
die is low. 


2. Wear on this die set is unimportant because it 
will be “restruck’’ and sharpened as to detail in 
the “full” die. 


Since the “full” or “finish” die does not have 
much work to do to bring the part to its final 
shape, wear will not be rapid and the greater cost 
of accurate patterns is spread over a large number 
of finished pieces. 


We 


Many deep drawn parts are produced on the drop 
hammer alone with a single punch and die of Kirk- 
site by means of an ingenious method of limiting the 
depth of draw. 

After the die is set up in the hammer ready to 
operate, a layer of antimonial lead is poured over the 
surface of the die, using a small ladle and allowing the 
lead alloy to freeze immediately so as to build up a pad 
which is thicker in the deepest points in the die 
cavity than in the shallow points. The original pad 
of lead alloy is stripped from the die and replaced by 
a second, thinner pad which allows the steel to be 
drawn somewhat deeper. 

After all the parts have been struck they are run 
through the Kirksite die with no lead pad, giving the 
part its final form. Some parts require several re- 
draws, others just oné intermediate stage. Operators 
soon become skillful at judging the appropriate thick- 
ness and distribution of the lead alloy. 


Making the Dies and Patterns 


The technique of producing Kirksite forming 
dies at Solar’s Des Moines plant differs in many ways 
from the methods used in most aircraft factories. In- 
stead of making a single plaster pattern for either 
the punch or the die and producing a Kirksite dupli- 





Fig. 2. The die for producing a saddle patch for a 
super-charger nozzle box used on the P-47 airplane. 
It is of interest in that it consists of four parts instead 
of the customary three. The lower pressure pad 
(right) is of steel, while the upper pressure pad (left) 
and both punch and die are all Kirksite. The pad 1s 
spring loaded, while the punch 1s ai loaded. 
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cate in sand, grinding it to desired contour and using 
it as part of the mold in which the mating part is 
cast, Solar makes separate plaster patterns for each 
menwber of the die set, allowing for metal thickness 
between punch and die and also between punch and 
pressure pad. These patterns are carefully checked 
before being sent to the foundry. 

From these accurate patterns castings are produced 
which can usually be sent direct to the press room 
for trial. The shape of the trial stamping determines 
whether or not fitting is required on the dies. If 
the shape of the stamping is found to be in error, 
corrections are often made on the die without remov- 
ing it from the press, but if major changes are re- 
quired, the die must be removed to an electrically 
operated fitting press so as not to interfere with pro- 
duction. 

The finisher die pattern is always made first and 
if it is found that the stainless steel cannot be formed 
to its final desired shape using only the final die, stage 
dies are produced. 


Press and Blanking Dies 


The use of Kirksite forming tools in some opera- 
tions utilizing punch presses has proven satisfactory 
and they are used in place of more expensive steel die 





sets wherever possible. Since the cost is low it is cus- 
tomary to make more than one die set when parts 
are needed in quantity. When the run is finished the 
Kirksite can be economically recovered by remelting 
for use again in the casting of new dies. 

Although Kirksite “A” in sheet form is used by 
many stampers for blanking purposes, it has been 
found impractical to use this form of the alloy at 
Solar for blanking steel heavier than 0.015 in. thick- 
ness because of the physical properties of the mate- 
rials used. Here all blanking is done with tools made 
from the finest alloy steels. Flanges up to % in. thick 
are being blanked at a high production rate and a low 
tool cost per part even though the width of flange 
must be less than its thickness, a condition that is 
always avoided by experienced press-tool makers as 
far as possible. 

Solar has made an extensive study of all existing 
types of forming dies and has found that the com- 
bination of properties obtainable in Kirksite make 
possible high quality of product at low tooling cost. 
They propose to continue the use of Kirksite in post- 
war work and to expand their field of activity into 
every industry that uses heat and corrosion resisting 
alloys. Judging by the reputation they now enjoy in 
the aircraft field there is little doubt but that they will 
become a major factor in the fabrication of stain- 
less steel for post-war uses. 


General Properties and Uses of Zinc Alloy Dies 


by The Editors 


The advantages of zinc alloy dies over steel dies 
for production applications in general are reported to 
be as follows: 

(1) The zinc-base dies are much less expensive. 
Steel dies are competitively umeconomical for rela- 
tively short-run work because the combination of 
their higher cost and the small-lot jobs results in a 
very high tool-cost per part. Obviously the shorter 
the production run the more important becomes the 
die cost per unit produced, so that cheaper dies are 
increasingly attractive. 

As to cost—although the zinc alloy in ingot form 
costs more than the steel or cast iron in raw-material 
form, the cost of the finished die is much less for the 
Kirksite. Labor to make the die, machining costs, 
etc. are enough lower for the zinc alloy dies to make 
them cheaper to produce than steel or iron dies. What 
eventually controls the economy of the application 
is the number of parts to be made with a given die. 

(2) The zinc alloy dies can be produced in a 
matter of hours, as against days for steel dies. This 
means production of a part can be started that much 
sooner, or that frequent changes in design or experi- 
mental production can be accomplished without pro- 
hibitive delays. In the reconversion, retooling and 
product-experimenting period that lies just ahead 
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this last may loom as a major factor in smart research- 
engineering. Also, minor changes can be made di- 
rectly on the zinc alloy die with a welding torch, when 





Fig. 3. Here are two Kirksite dies producing C-46 

manifold parts from stainless steel of 0.050 in. thick- 

ness. Between 8,000 and 10,000 of these parts have 
been made on these original dies. 
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such changes are indicated by design modifications or 
for experimental reasons. 

(3) The skilled but scarce diemakers required 
for making steel dies (blanking dies, for example) 
are not needed in the manufacture of zinc alloy dies, 
nor is as much critical machining required to finish 
the cast dies to close dimensional tolerances. 

Other advantages of importance are 

(4) The accuracy of casting that is possible with 
zinc alloys, often obviating machining of the cast 
die; 

(5) The elimination of die scratches on the work 
by virtue of the zinc alloy’s softness; and 

(6) The reclamation value of the zinc alloy, for 
it is almost 100% re-usable by simply remelting under 
proper conditions. 

The zinc alloy dies are made either as sand castings, 
plaster-mold castings or rolled sheet, depending on 
the purpose. Most soft alloy stamping, forming and 
drawing dies are cast, usually in sand; dies for certain 
plastics-molding operations—a growing use for 





Fig. 4. The beaded clip die shown in operating post- 

tion in a punch press has produced 8,000 perfect parts 

of 0.078 in. stainless steel. The part is a bracket used 
in quantity on the C-46 transport. 


Kirksite—are cast in plaster molds, as are some stamp- 
ing dies; dies made from rolled zinc alloy sheets are 
used for many blanking, forming and trimming jobs. 

The forming machinery on which the zinc alloy 
dies can be and are being used includes rope and air 
drop hammers, hydraulic presses and brakes, and 
mechanical presses of toggle, crank and double-acting 
types. They are used with or without pressure rings 
or binders made either of the zinc alloy die material 
or of iron. The use of Kirksite “A” dies for punch 
press operations is one of the most recent develop- 
ments (of which more later ). 

Punches used with cast zinc alloy dies may be made 
of the zinc alloy itself, of antimonial lead, of cast 
plastic, of hydrolized woods like Masonite, or of rub- 
ber. Often the punch is made by casting the punch 
material into the cavity of the Kirksite die. Rolled 
Kirksite dies for blanking are used in conjunction 
with steel punches, the clearance between die and 
punch being zero, so that the die will “flow” toward 


the punch and keep the cutting edge honed and self- 
healing. 


Fields of Use 


Broadly speaking the zinc alloy dies are regarded as 
low-cost dies useful for moderate production runs. 
They cannot be expected to replace steel or cast iron 
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dies on all or even most of their established appli- 
cations. The accompanying table indicates some suc- 
cessful Kirksite “A” applications and the number of 
parts either involved in the lot or the number made 
before die failure. These are all of an “extreme” 
nature showing either the thickest gages, or the longest 
runs made with zinc alloy dies. It has occasionally 
been found more economical to use up several zinc 


alloy dies on one job than to employ one steel die 


for the whole order. 























pee No. of 
ne <i Material Gage Shape parts or 
_ blanks 
Armor plate Yin. | 2-ft.spher.| several 
radius hundred 
Stainless steel 0.091 in. | 2.5 in. 
Form- rect. cup 400 
ing Stainless steel 0.038 in. X-exhaust 
manifold 2,800 
Body stock steel | 0.089 in. | 3-in. draw 1,200 
Body stock steel | 0.037 in. | 3-in. bends | 18,000 
Stainless steel up to | 
k 0.050 in. - 100 
oy ~ | Body stock steel | 0.062 in. —_— 1,800 
Duralumin 0.032 in. — | 30,000 
Formica 0.062 in. — | 10,000 











For Molding Plastics and Rubber 

A growing application that will certainly carry 
zinc alloy dies far beyond the confines of aircraft 
manufacturing is their use for molding plastics and 
rubber. Kirksite molds for both compression and 
injection molding are now used in several plants, with 
mold-life results varying from job to job. 

For example one company has produced 600,000 
injection-molded plastic telescope rings from a 4- 
cavity die made entirely of zinc alloy except for sprue 
puller and stripper plate. The parts are molded under 
16,000 Ibs. pressure at 350 F. and 50,000 lbs. clamp- 
ing pressure. 

Another manufacturer made an extensive study of 
Kirksite dies for high-pressure transfer molding of 
phenol formaldehyde, urea formaldehyde and phenol 
furfural molding compounds and for compression 
molding of laminated plastics. The zinc alloy molds 





~~ Se whee, 








Fig. 5. Two views of the saddle patch produced in the 


die shown in Fig. 2. 
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Fig 6. 


The Kirksite die set illustrated in Fig. 8 is here 
shown installed in a 200-ton Bliss press. 








Fig. 7. These are the plaster patterns for a three piece 

Kirksite die which has produced 2,100 parts of 0.108 

in. stainless steel in a single draw. The part produced 
is a muff stamping for the Cessna Bob-Cat. 
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were found to work satisfactorily; hobbing was more 
difficult than with steel molds for the cast Kirksite 
“A” lacks the ductility of steel, but the Kirksite was 
much cheaper and has the unique property of not 
sticking to the molded plastic part. 


General Comments 


Other “tooling” uses for this zinc alloy that are not 
exclusively “aeronautical” include form blocks for 
deep drawing on hydraulic presses; stretch press dies; 
chuck jaws cast in permanent molds, which reduce 
both time and expense and last indefinitely; anti- 
chatter pads for milling operations; sand-cast tube- 
bending dies that save costly machining operations; 
heated dies for forming magnesium alloy sheet at 
300-450 F.; jigs and fixtures for assembly purposes. 


Fig. 8. The starter die for an elbow of the P-38 au 
plane. The stamping to the left is the product of t 
set of dies. The part to the right is the finished stamp 
ing. It was formed from the starter die stamping by a 
single blow in the finish die in a drop-hammer. 


The aircraft industry must therefore be thanked 
for having developed a type of low-cost tooling that 
is certain te be a boon to many other fields after the 
war. Now considered as full-run or permanent tool- 
ing for the stamping requirements of virtually all 
airplane plants, zinc alloy dies can be similarly ap- 
plied in making parts for expensive or custom-made 
automobiles, housings for oil burners, vending ma- 
chines, special business machines, metal furniture, 
certain cooking utensils, lighting fixtures, etc. 

As “temporary tooling” they will also invade many 
other fields as wéll. To these they will bring design 
flexibility because of their low cost and the permis- 
sible rapid production of trial dies? Customer re- 
action to experimental designs can be obtained with- 
out building costly steel tools to produce them. 
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Strong, Light Iron Castings 


by W. M. ALBRECHT Metallurgist, Chain Belt Co., Milwaukee, W®. 


The increasing demand by engineers and designers 
for a cast material of high strength at lower unit 
weight has presented a perplexing problem and a 
number of solutions have been attempted. For various 
products and in varying degrees the materials offered 
and used have ranged from the stromg cast ferrous 
metals through the strong cast copper alloys to the 
light cast aluminum alloys. Each has found its place 
and the areas of overlapping and competition among 
them is surprisingly small. 

At the Chain Belt Co. we are in the position of 
being both a manufacturer and a consumer of several 
cast ferrous metals—ordinary malleable iron castings, 
several grades of gray cast iron, and the special 
spheroidized iron castings known as “Z-Metal” that 
are the subject of this article. Our experience has 
shown that the last-named material ideally fits for 

any applications the basic requirements of high 
strength without excessive weight, and at reasonable 





Fig. 1. Cross wrenches and chain links, which have 
heen bent far beyond any reasonable service require- 
ment, demonstrate the adequate toughness of spher- 


oidized iron castings. 
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cost, and we have made and employed Z-Metal cast- 
ings for a host of uses. 

In its general characteristics this material is much 
stronger than malleable iron and stronger than cer- 
tain types of steel forgings and steel castings. Al- 
though its properties are similar in some respects to 
those of the so-called “pearlitic malleables” it is not 
exactly one of these (it is not, indeed, a heat-treated 
malleable iron in the usual sense at any stage of its 
manufacture ), as the subsequent discussion will show. 


General Characteristics 


The physical properties that make irons of this 
type so interesting are obtained by close metallurgical 
control, inexpensive alloying and uniformity of heat 
treatment. This might at first thought suggest ex- 
pensive and elaborate foundry equipment but the con- 
trary is the case. It can be made with the equipment 


Fig. 2. Two-piece housing for bevel gears of a truck 
debooawiiat Z-Metal replaced malleable won im this 
application because it offered greater wear resistance 


to the thrust of the bevel pinions. 
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These Z-Metal gears, both cast and cut tooth, have been used on man applications, among them agtt- 


cultural mac hinery, many power transmission case units, pumps, etc. 
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of a regular malleable foundry by adding only equip- 
ment for heat treating. 

Briefly, the process consists of adding manganese 
and copper as alloys to a regular white iron base 
metal. The heat treatment consists of an annealing 
operation at 1600 to 1700 F for about 48 hrs. 
[Editors note: We understand that several plants are 
able to apply shorter Z-Metal annealing cycles, of the 
order of 20-36 hrs., by using somewhat higher tem- 
peratures and higher-silicon analyses] followed by 
air quenching and then by reheating to 1250 to 
1350 F, for 15 to 30 hrs. (depending on size 
and section of the castings) as a toughening or 
spheroidizing operation. The manganese alloy sta- 
bilizes the structure so that reasonable manufacturing 
allowances in heat treatment will permit the produc- 
tion of a uniform product with consistent properties. 
These are patented features which have led to the 
licensing of the manufacturers of Z-Metal by Ferrous 
Metals Corp., New York, owners of the covering 
patents. 

Z-Metal can be cast into any shape which malleable 
iron will take and we have yet to find a case where, 
from an engineering point of view, it cannot be sub- 
stituted; and this without changing existing pattern 
. equipment. This offers the distinct advantage of be- 
2 ing able to change from a lower to a higher strength 
material without expensive pattern changes and re- 
designing. 

While the cost of Z-Metal is somewhat higher than 
malleable iron its properties have resulted in far 
superior performance for our products. For example, 
power transmission chains of Z-Metal selling at a 
premium of about 20% over malleable chains have 
shown an increased life of 100% in many replace- 
ment applications. 

Z-Metal castings generally cost less than commer- 
cial carbon steel castings while their properties are 
comparable. The cost advantage that is usually gained 
has on numerous applications made Z-Metal an at- 
tractive choice when considering the best material 
to do the job. Some important and: highly stressed 
castings are shown in Figs. 2 and 3. 

The microstructure of Z-Metal, which is in part 
responsible for many of its properties, is shown in 
Fig. 4. Here can be seen the hard particles of spher- 
oidized cementite embedded in a tough iron, giving 
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Fig. 4. This shows the black temper carbon-nodules 

as well as the hard spheroidized cementite which 1s 

embedded in a background of tough ferrite or iron. 
Upper micro is 200X; lower, 800X. 


Fig. 5. These bearing surfaces indicate the smooth- 
ness which can be obtained in these spheroidized iron 
castings. 
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4.516% LOSS IN WT. 









Fig. 6. This casting at one time was made by press- 
ing a shaft into a forging. When converted to Z-Metal 
a substantial man-hour and cost saving was obtained 
in addition to extremely smooth bearing surfaces. 


a combination of high strength, wear resistance and 
satisfactory toughness. 


Engineering Properties 


The material has a high yield point, uniformly in 
the order of 50,000 p.s.i. Tensile strength is 75,000 
p.s.i. and the modulus of elasticity 27,000,000 p.s.1., 
thus answering favorably the three most common 
engineering design requirements. 

The elongation is in the order of 8 to 12% in 2 
in. An example of the amount of ductility obtained 
in engineering castings with metal of 8% elongation, 


Z METAL 


ALLOY 
MALLEABLE 





5%H2SO4 SOLUTION 
26.677% LOSS INWT. , 


Fi Specimens taken from laboratory total im- 
nerston comparative tests, showing the improved 
corrosion resistance of Z-Metal. 





is shown in Fig. 1. This shows castings which are de- 
formed far beyond any reasonable service require- 
ment and demonstrates the engineering toughness 
and ruggedness of castings of this type. It also shows 
that having a material of any higher elongation would 
add very little if anything to the desirable properties. 
The rigidity, high yield strength and substantial mar- 
gin of safety provided by toughness before ultimate 
strength is reached, demonstrate the “balanced prop- 
erties’ that every designing engineer earnestly seeks. 

Probably next in importance is the ease of ma- 
chining. At equivalent hardness, Z-Metal is one of 
the most easily machined ferrous metals known. The 
reason for this can be understood from the micro- 
structure of evenly distributed globules or spheroids 
of cementite. This structure has long been recognized 
for its ease of machining. In addition, the black 
temper graphite particles aid in cutting the metal by 
producing a “lubricating” effect. Z-Metal finishes 
smooth and clean without chipping or tearing and 


Fig. 8. This shows an installation of Z-Metal chain 


in a sludge collector, demonstrating the unfavorabl 
conditions of abrasion and corrosion which this cha 
successfully withstands. 
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Fig. 9. Physical properties of Z-Metal. 


will take a bright polish upon grinding as is demon- 
scrated in Figs. 5 and 6. 

Because of the casting accuracies which can be 
maintained, very often a distinct overall cost ad- 
vantage can be gained as a result of having to remove 
less metal where machined surfaces are required. In 

lition the appearance of a machine may often be 
improved because of a blended design with rounded 
corners not practical with wrought and welded parts. 

Che Brinell hardness is in the range of 170 to 190. 
This again is a result of the hard spheroids of ce- 
mentite which offer good wear resistance. The tem- 
per carbon particles function in much the same way 
as in graphitic steels and Z-Metal, which in effect is 
a graphitic steel, has in many instances proved to be 
a superior bearing material because of this quality. 


Special-Service Properties 


Che alloying element that makes Z-Metal cor- 
rosion resistant dissolves in the iron and has the 
property of forming a film which subsequently pro- 
tects the metal from further corrosion. The relative 
corrosion rate is shown in the Table. 

Tensile strength at elevated and reduced tempera- 
tures is also an important property. These values are 
shown graphically in Fig. 9 and indicate that the 
properties are not substantially affected by a normal 
change in temperature of from 0 F to 700 F. For 
convenience, the impact strength is also shown on 
this graph, using an unnotched Charpy impact bar. 
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Fig. 10. Fatigue strength of Z-Metal. The upper 
diagram shows the dimensions of the test specimen. 


The fatigue or endurance limit is 32,500 p.s.i. In 
addition iron castings of this type have been shown 
to be less notch sensitive in fatigue than steel. This 
is an important consideration in designing. The “K” 
ratio, which is a measure of notch sensitivity, is 1.20. 
A graph showing the endurance limit of notched and 
unnotched specimens is given in Fig. 10. 

Compression tests conducted on a cylinder 15/16 
in. in diameter by 3 in. long have shown the yield 
strength in compression to be 53,000 p.s.i. and the 
ultimate compression strength to be 200,000 p.s.i. 
The photograph, (Fig. 11) of the fractured samples 
pictorially demonstrates the toughness at these ex- 
tremely high stresses. The method of fracture along 


Relative Corrosion Resistance from Laboratory Determination 
(Parts submerged and not under strain—Temperature 80 F.) 
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Material | * Salt Water | Mine Water | SugarCane | 5% Sulphuric | 25% Tannic | 5% Lactu 5% Hydro- 
| 10% Solution | (Coal) | Solution Acid Acid | Actd chloric Acid 
= a ae Borat Meet et iad Senna —s ASL. ee ee a SS ey ee aes 
Z-Metal | 0.016 0.00715 | 0.099 268 | 0.047 | 0.075 0.455 
Gray Iron — 0.1178 1.632 11.09 0.062 --- 13.150 
Malleable Iron | 0.052 0.1680 1.628 21a 0.087 1.190 11.181 
Stainless Steel 0.001 0.0086 0.080 1.30 : 0.252 
(Type 410) | 
* Alternate submersion. 
These figures represent the loss of metal in milligrams per square centimeter of exposed surface during a fixed period of immersion. 
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the 45° slip plane is typical of most ferrous metals. 
The value in shear is about 60,000 p.s.i. 


Fabricating Features 


Z-Metal can be hot dip galvanized or otherwise 
surface treated (as by electro-plating) without fear 
of detriment to the properties. Additional flexibility 
of application is enhanced by the amenability to 
either flame or induction hardening. A hardness of 
Rockwell “C” 50 minimum, (500 BHN) may be 
obtained to any reasonable depth where this local 
hardening is applied. This offers the added advantage 
of obtaining extremely high wear resistance with no 
change of overall ductility since the hardened portion 
is supported by a tough backing material with a 
substantial hardness gradient from soft to hard metal. 

A welded joint in Z-Metal has practically no 
elongation, therefore, fusion welding is generally not 
recommended. 

The maximum recommended section thickness 
which may be cast of irons of this type is about 
114 in. It may be poured into casting sections as 
thin as ¥g in. In Fig. 12 is illustrated a pattern whose 
sections are primarily made up of 3/16 in. thickness 
metal. This pattern is held to extreme accuracies, in 
the order of -+0.015, and is a good illustration of the 
accuracy and craftsmanship which can -be embodied 


in Z-Metal castings. 


Applications 


This unique material has so many useful engineer- 
ing properties that in addition to being employed for 
many years on well established peacetime products in 
widely diversified fields, it also has become widely 
used for war requirements. Many of its applications 
are shown in the accompanying illustrations. The 
postwar uses for Z-Metal not only offer malleable 
foundries the opportunity of broadening their mar- 


Fig. 11. Compression samples showing toughness and 
characteristic failure along the 45° slip plane. 
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Fig. 12. Skill and craftsmanship enables castings of 
this material to be cast im very thin sections to within 
+0.015 in. 


kets, but in a larger sense can be the solution to many 
materials-engineering problems of design engineers 
throughout the metal-working industries. 

Typical present and post-war applications are as 
follows: 





Railway Parts Machine Parts 


Carry Irons Gears 
Hinges and Brackets | Hardened Machine 
Spring Retainers | Gears 
Brake Shoes and Heads_ | Cranks 
Levers 


Automotive Products Chain Links 





Camshafts Chain Sprockets 
Crank Shafts Rolls 
Differential Housings Pump Parts 
Rear-Axle Truck Hous- | Nozzles 

| Cams 


ings -_ . 
6 | Connecting Rods 


Elevator Buckets 
Drive Spiders 
Hydraulic Jack Bodies 
Rocker Arms 
Universal Joints 


Motorcycle Parts 


Fittings 


Unions ( High Pressure ) 
Couplings (Hose Con- 
nections ) 


Valve Bodies Miscellaneous 


Bolts and Nuts ( Pipe 
Line ) 

| Highway Devices 

Hammer Heads Pipe Line Couplings 

Clamps | Tractor Treads 

Pipe Wrenches 


Tools 
Wrench Handles 
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Magnetic Controls 














25-ft. alloy steel bars. 





for Electric Furnaces 


by G. W. HEUMANN 


URING RECENT YEARS a large number of electric 

furnaces have been installed in industrial plants 

for a variety of heat-treating applications such 
as annealing, hardening, normalizing, brazing, car- 
burizing, and drawing. They range in size from small 
batch-type furnaces for tool room use and the heat- 
treating of small parts, to elevator furnaces handling 
eight tons of aluminum sheets and roller hearth fur- 
naces for annealing 25-ft. alloyed steel bars in a con- 
tinuous process, such as shown in Fig. 1. 
The amount of power required for furnaces, ex- 
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Industrial Control Engineering Div., General Electric Co., Schenectady, N. Y. 


cept a few of the very small ones, is too great to be 
handled directly by a thermostatic controller. Manual 
control of temperature would be too cumbersome and 
inaccurate. Practically all electric furnaces require 
automatic control. Except for special applications in 
which the greater accuracy of electronic control war- 
rants its higher cost, magnetic control by means of 
contactors is used. 

The power requirements of electric furnaces vary 
from a few to many hundred kilowatts. Thus mag- 
netic controls range from small single contactor panels 
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Fig. 2. Methods of controlling contactor from tem- 
perature instrument. 


to large and elaborate switchboards. On many large 
furnaces, such as truck, elevator, conveyor, and roller 
hearth types, motorized drives are used to facilitate 
the handling of material being heat treated. 

In designing controls for the motor drives, mag- 
netic controls offer the advantage that automatic se- 
quences can be set up and properly interlocked to 
prevent damage to the furnace, the charge, or to the 
operating personnel. Electric furnaces offer a wide 
field of application to magnetic control. 


Contactors for Temperature Control 


With few exceptions a-c power is available in all 
industrial plants, and the power circuits of furnaces 
are customarily connected to available a-c systems, 
usually 440 or 220 volts. Contactors for controlling 
the power circuits of electric furnaces are conven- 
tional low-voltage a-c types. The load on the con- 
tactors is practically constant, the load current being 
determined by the resistance of the heating units. 
There is no load factor, as in the case of motor ap- 
plications. Contactors are applied to furnace control 
on the basis of a current rating of 90% of their 
standard continuous rating. 

During the warm-up period of a furnace, con- 
tactors may stay closed for a considerable time. Con- 
sequently, they are equipped with silver-faced con- 
tacts to prevent oxidizing and freezing. While the 
furnace is regulating, contactors will open and close 





frequently, often several times a minute. This calls 
for contactors capable of withstanding frequent oper- 
ation. Contactors rated at 540 amperes and above are 
equipped with solid magnets and d-c operating coils 
to assure long life of the contactor magnet. Contac- 
tors of smaller size can also be obtained with d-c 
magnets, to be operated either from an available d-c 
shop supply or from an a-c supply through rectifiers, 
Although the cost of contactors with d-c magnets is 
higher, their use is often warranted because of their 
longer mechanical life and their reduced maintenance 
requirements. 

The requirements of furnace design often make it 
necessary to design the heating units for low. re- 
sistance and high current, requiring a terminal volt- 
age at the furnace below 220 volts. In such cases, 
the furnace heating units are connected to the avail- 
able 220- or 440-volt shop supply through a step- 
down transformer, and the control contactors are 
connected in the primary side of the transformers. 
It is then necessary for the contactors to close in on 
the inrush current of the transformer, the instanta- 
neous peak value of which may be as high as 30 
times normal current. Contactors must be able to 
handle such peak currents without freezing. 

As a furnace load is a pure resistance load, it has 
not been considered necessary in the past to equip 
the contactors with blowouts. Recent experience has 
shown that contactors with blowouts and arc chutes 
provide longer contact tip life because of shorter arc 
duration. It is recommended that blowout type con- 
tactors should be used on furnace applications. 


Principles of On-Off Temperature Control 


The basic elements of a magnetic on-off contro! 
are the temperature-responsive instrument and th 
contactor. The instrument contains one or seve! 
electric contacts which energize or deenergize the 
contactor, and thus apply or remove power from th« 
heating elements of the furnace. The following types 
of instruments are most commonly used: Direct 
acting thermostats and pyrometers, millivoltmeter 
and potentiometer type instruments: 

1. Direct acting thermostats and pyrometers de- 

pend on the expansion of a gaseous or liquid 


Fig. 3. Open group panel for the 7-chamber roller 
hearth furnace in Fig. 1, shown in the control room. 
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Fig. 4. Back view of panel in Fig. 3 showing bus 
structure and circuit breaker panel on the right. 


medium which is confined in a bulb or expan- 
sion tube and which, by mechanical action, 
operates the pointer and the contact of the 
instrument. 

Millivoltmeter type instruments work in con- 
junction with a thermocouple, the e.m-f. of 
which is used directly to actuate the pointer 
and the contact. 

Potentiometer type instruments contain a stand- 
ard cell as reference and a bridge circuit, one 
leg of which changes under the influence of 
temperature. This may be the e.m.f. of a ther- 
mocouple or the change in resistance of a tem- 
perature-sensitive resistance thermometer. An 
extraneous force, such as a small motor, bal- 
ances the bridge and provides the power to 
operate the pointer and the contacts. 

How the contacts of the temperature-sensitive 
mstruments control the contactor is illustrated in 
Fig. 2. In circuit A the contact of the instrument 
tuates the contactor coil directly. As long as the 

nperature is below the setting of the instrument, 
its contact is closed and the contactor is energized. 
When the temperature reaches the setting of the in- 
strument, its contact opens and drops out the con- 
tactor. This simple method of control can only be 
used if the instrument contacts have sufficient carry- 
ing and interrupting capacity to handle the con- 
tactor coil. 

Many highly sensitive temperature control instru- 
ments have contacts too delicate to interrupt the 
contactor coil directly. Referring to circuit B, Fig. 2, 
the instrument is equipped with two contacts. The 
“low” contact is closed as long as the temperature 
is below the instrument setting, and it opens when 
the temperature reaches the setting. The “high” con- 
tact closes when the temperature rises above the set- 
ting, and it opens when the temperature drops to 
the setting. There should be a slight underlap be- 
tween the “low” and the “high” contacts so that both 
will never be closed at the same time. 

With such an instrument, a thermostatic relay is 
used to actuate the contactor. The relay is so designed 
that it requires a coil of low wattage. When the 
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“low” instrument contact closes, the relay is energized 
and seals itself in. When the “high” contact closes, 
it short-circuits the coil of the relay, which drops out. 
Thus, the instrument contacts only make and carry, 
but never break the current. 


Overload Protection 


There cannot be any overloads on a heating circuit 
such as may be encountered on motors. However, 





Fig. 5. Instrument panel mounted adjacent to the 
box furnace. 


heating elements in the furnace may deteriorate and 
break after a long period of service, thus pene 
short circuits. Fuses or instantaneous overload relays 
are used for protection. Fuses should be selected for 
a current at least 20% above the rated current of the 
furnace. Overload relays should be set for a similar 
tripping current. If overload relays are used in the 
primary circuit of transformers, they should have a 
slight time delay, so that they will not trip on trans- 
former inrush current. 

For large furnaces, which may be rated several hun 
dred kilowatts, subdivided into several zones, it is 
advisable to provide a circuit breaker between the 
power bus and the main furnace feeder. This circuit 
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breaker has the purpose of protecting the power 
system rather than the furnace. Its interrupting ca- 
pacity should be commensurate with the maximum 
short circuit current which the power system can 
produce at the point of the furnace installation. 


Heat Control and Instrument Panels 


A magnetic control panel for a small furnace con- 
tains a contactor, thermostatic relay, and fuses, These 
devices are assembled on a base and enclosed in a 
wall-mounted sheet steel case. Such a panel can be 
mounted right on the furnace or on a building wall 
near the furnace. Several such panels can be used 
for the control of a somewhat larger furnace con- 
sisting of several zones, and each panel will control 
a zone individually. 

On large multi-zone furnaces, requiring hundreds 
of kilowatts in power, an advantage is obtained by 
combining the control for all zones in a single group 
control panel. This reduces the installation expense. 
Mounting has to be provided for only one panel 
instead of several. A heavy feed line has to be 
brought to only one location, and copper bus work 
in the back of the panel takes the place of heavy 
feeder lines which would be required to interconnect 
a number of individual panels. Also, any interlock- 
ing between zones, which may be required when pro- 
gram controls are used, are made right on the group 
control panel, rather than between a multiplicity of 
panels. Maintenance work is made easier when all 
control devices are concentrated in one location rather 
than scattered over a wider area. 

In a typical group control panel for a four-zone 
furnace, the panel is floor mounted and enclosed in a 
cubicle, and it may be placed near the furnace on the 
operating floor. The enclosure provides protection 
for the operators against accideptal contact with live 
parts. The doors of the enclosure can be locked so 
that only authorized personnel may have access to 
the control devices. Also, the enclosure protects the 
equipment against the accumulation of dust and 
dirt. 

On very large furnaces, the amount of power re- 


Fig. 6. Operator's control panel and instrument panel 
for a 4-chamber roller hearth furnace. 
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Fig. 7. Consolidated motor control panel for roiler 
hearth furnace of Fig. 1. 


quired may become so great and the control panel 
so large that it would be impractical to locate it di- 
rectly on the operating floor. In such a case, an open 
type panel can be installed in a separate control room. 

Shown in Fig. 3 is the front view of a group con- 
trol panel for the seven-chamber roller hearth fur- 
nace illustrated in Fig. It will be noted that the 
temperature control contactors have d-c operated 
magnets. Disconnect switches are provided to permit 
isolation of each chamber. 

A back view of the same panel, showing the heavy 
bus work in the rear is illustrated in Fig. 4. Here 
the advantage of a consolidated group control panel 
over a multiplicity of small individual panels is obvi- 
ous. To the right is the line panel containing an air 
circuit breaker connected ahead of the whole furnace 
power Circuit. 

The temperature control instruments, which indi- 


cate the performance of the furnace and control the 
power input, should be mounted close to the furnace. 
This will conveniently enable the operator to main- 


tain a continuous check on the furnace. Shown in 
Fig. 5 is a full skirted, floor mounted instrument 
panel installed alongside a box type furnace. In ad- 
dition to the temperature control instrument, the 
panel contains a control switch by means of which the 
control circuit to the heat control contactor can be 
interrupted, thus shutting down the furnace. Con- 
trol fuses for protecting the control circuit are 
mounted in the rear of the panel. 

On large furnace installations, the instruments for 
the whole furnace should be grouped together, thus 
forming a control center which can be easily super- 
vised by the operator. The control center of a roller 
hearth furnace consisting of four chambers is shown 
in Fig. 6. A control switch is provided for each 
chamber. A light above the instrument for each zone 
indicates when the contactor of that zone is closed, 
thus permitting the operator to check whether each 
zone is regulating properly. 


Motor Controls and Limit Switches 


Large furnaces may include a variety of motorized 
drives such as doors, roll tables, conveyors, quench 
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various devices on a combination panel. This simpli- 

fies installation and eliminates the necessity of ar- 

ranging for the mounting and interconnecting of a 

number of devices. It also makes maintenance easier. 
On large furnaces, especially of the roller hearth | 

type, it may be necessary to use adjustable speed mo- 

tors in order to provide sufficient flexibility for pass- ' 

ing material, which varies greatly in size and weight, 

through the furnace. Adjustable speed d-c motors 

are then used, and speed is controlled by field weak- 

ening. If both a-c and d-c are available in the 

plant, the adjustable speed drives may be equipped 

with d-c motors and the constant speed drives, such 

as doors and fans, may be equipped with squirrel- 

cage motors. The motor control for large furnaces 

is necessarily special in nature and must be “tailored” 

to fit the particular requirements of each installation. 
Due to the large amount of interlocking that is 

often required between the various motor drives, it 

is highly advisable to combine the motor control for 

the whole furnace on a consolidated group control 








Fic. 8. Small geared type limit switch for control panel. Shown in Fig. 7 is the motor control panel 
at ends of travel only. for the roller hearth furnace illustrated in Fig. 1. 
This is an open type panel, installed in a separate . 


control room together with the temperature control 
panel, which can be seen to the right. 

Limit switches are used extensively to stop the 
drives in the proper position, or to provide interlock- 
ing between the various drives to insure that they 
are operated in the desired sequence. Various designs 





Fig. 9. Large geared type limit Switch with circuits 
individually adjustable for any point of travel. 


hoists, bell hoists, truck pullers, and fans. In most 
cases speed control is not required, and the motors 
range in size from fractionals up to a few horsepower. 
Squirrel-cage induction motors with full-voltage start- 
ing control are most widely used. If only a few mo- 
torized drives are on a furnace, it is most economical 
to apply standard enclosed fuli-voltage starters and 
push buttons, mounted on the furnace. If the con- 
trol is somewhat more involved and special interlock- 
ing is required, necessitating the use of additional Fig. 10. Typical photoelectric relay for use as a limit 
relays and timers, it is preferable to assemble the switch on a furnace. The cover is removed. 
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of limit switches are available, either track type or 
geared type. Track type limit switches are operated 
directly by a cam, attached to some member of the 
driven piece of machinery, through an operating 
lever. 

Geared limit switches are connected to some shaft 
extension of the driven machinery, and they rotate 
with the drive. Contacts can be set to open or close 
at selected points of the travel. A small geared switch 
suitable for use in cases where contact operation is 
required only at the ends of travel is shown in Fig. 8. 
If the required interlocking is more involved, neces- 
sitating limit switch contact operation at various 
points during the travel, a multi-circuit type of switch, 
such as shown in Fig. 9, could be used. Each circuit 
can be adjusted to operate independently at any 
point of the switch travel. Geared limit switches 
should be used only if the motor is positively geared 
to the driven machinery, so that there is no slippage. 

A problem often arises where a control function 
is to be initiated when the work inside the furnace 
reaches a certain position. Since it is difficult to ar- 
range a limit switch to be actuated by the hot work, 
photoelectric relays are often used to determine the 
location of work inside the furnace. The active part 
of a photoelectric relay is the phototube, which has a 
cathode with a special light-sensitive surface. The 
cathode emits electrons upon being struck by light, 
and the resultant current is amplified electronically 
and used to actuate a relay which in turn provides the 
proper signal to the magnetic motor control. 

Fig. 10 shows a front view of a simple photoelec- 
tric relay which has been widely used on furnaces 
for temperatures up to 1900 deg. F. This relay has 
an opening in the cover through which a light beam 
may strike the phototube. For work at higher tem- 
perature, special relays with an optical system and 
with special phototubes must be used to obtain re- 
liable operations. 

To act as a limit switch, the photoelectric relay 
is used in the following manner: A light source and 
a relay are mounted on opposite sides of the furnace 
and the light beam is trained on the phototube. As 
long as light from the light source strikes the photo- 
tube of the relay, the tube emits electrons and the 
relay is energized. When the work in the furnace 
intercepts the light beam, the phototube ceases to 
pass current and the relay is deenergized, thus pro- 
viding the magnetic control with a signal that the 
work in the furnace has reached a certain point in 
its travel. 


Operator's Panels 


As long as a furnace contains only one or a few 
motorized drives, such as one or two doors, a con- 
veyor, a fan, a roll drive, or the like, it is quite satis- 
factory to mount the push buttons or control switches 
for operating the motors directly on or adjacent to 
the furnace, close to the respective drives. When a 
number of drives are involved, such an arrangement 
would be rather confusing to the operator. It is 
preferable to group all control switches on one 
strategically located panel from which all mechanical 


drives can be operated and supervised. A very satis- 
factory arrangement is illustrated in Fig. 11. The 
temperature control instrument panels and the motor 
control panel for a roller hearth furnace are lined 
up to form a dead-front control board containing all 
the instruments and switches needed by the operator. 

On very large furnaces it may be impossible to op- 
erate all equipment from one location. Several op- 
erators may be involved, each taking care of a section 
of the furnace. In such a case it is advantageous to 
subdivide the control switches in groups and arrange 
them on several control panels, each serving a sec- 
tion of the furnace. Referring back to Fig. 8, an 
operator's panel can be seen at the left of the instru- 
ment panel. This panel is mounted on a building 
column. The front is hinged to permit access to the 
switches and the wiring, and its purpose is to control 
one section of a roller hearth furnace. 

In conclusion, it should be emphasized again that 
electric furnaces offer a wide field of application to 
magnetic control, both for controlling the furnace 
temperature and the motors associated with the fur- 
naces, and that careful consideration should be given 
to the overall layout of the control when planning 
the details of a particular furnace installation. The 
following points are of major importance and should 
be carefully investigated: 

l. First cost of the control, including cost of in- 
stallation and field wiring. 

Convenience of layout to the furnace operator. 
Convenience of layout to the maintenance crew. 
Safety to the operating personnel. 


Dd Wo dO 





Fig. 11. Control center for operation of a roller 
hearth furnace. 
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Thread rolling is frequently applied to parts not made on the screw machine, such as the cold-headed parts 


shown here. 


Some of the threads in this picture have been rolled and some cut. 


Rolled Threads Materials and Blank Diameter Calculations 


Dy WILLIAM T. TAYLOR 


HREE SCREW-THREAD PRODUCTION METHODS are 

in general use at the present time, namely: cut, 

ground and rolled. A thread-grinding machine 
can normally produce small sizes up to about 20 
pieces per hr. without burning the threads, whereas 
the modern automatic thread-rolling machine can pro- 
duce nearly 2,000 pieces of the same size in the 
same time, and approximately 3-times this number 
per hr. in ordinary screw thread stock. 

Ground and cut threads are produced from stock 
of the same outside diameter as the outside thread- 
diameter regardless of the pitch of thread and class 
of metal, whereas the outside diameter of rolled- 
thread stock is always less than the outside thread 
(O.D.) size and the correct stock diameter is always 
dependent upon the thread pitch, the class and nature 
of metal used. 

Material at the surface of a blank is forced by 
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movement and pressure of the dies to “flow” from the 
approximate pitch line in a wavy form. The outer 
part of the rolled thread consists of the same material 
as the outer part of the original plain round blank, 
and the material nearest to the surface of the round 
blank is thrown up to form the outer wall and crest 
of the thread. 

In the rolled-thread process no stock is cut away 
and wasted in making the screw thread; the finished 
thread has a smoother surface, and is made stronger 
and tougher due to forging the material and retain- 
ing the full length of grain or fibre. Texture and 
density of the material is improved, and the finished 
thread offers greater resistance to wear and fatigue. 
The rolled thread can be made to closer tolerances 
than cut threads, and nearly as close as ground threads; 
moreover, screw threads can be rolled in metals not 
commercially practical for cut threads. 

















The principal requirement for making accurate 
rolled thread to the required dimensions is to have 
just the right amount of metal, which depends upon 
several factors, such as the thread pitch, nature (in- 
cluding hardness) of metal, condition of surface of 
blank, the type of product (tap, aircraft Stud, bolt, 


3, 2 and 1). 


Materials for Rolled-Thread Parts 


A capable rolled-thread machine operator is usually 
able to produce a satisfactory screw thread from a 
not-too-oversize and a not-too-undersize blank—the 
allowance margin being very slight for a given set-up, 
precision limits and small sizes. But for best re- 
sults there are limits of blank diameter and the 
main object of this article is to present a simple 
formula for blank diameter based on the pitch or 
the depth of thread, the basic pitch diameter, and 
a constant that changes with the nature of metal and 
the class of fit. Contrary to general belief the blank 


screw ), and the class of fit (4, 
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The American National 60° thread form. 





diameter for high speed steel should be greater (not 
smaller) than for carbon steel, ie. high Rockwell 
and tough alloys or extra density require larger blank 
diameter; they are subjected to greater die pressure 
than carbon steel or screw stock. 

Rolled-thread material consists of both ferrous and 
non-ferrous metals such as high speed steel, high- 
carbon high-alloy steel, high-carbon stainless steel, 
stainless steel, carbon steel, aluminum, brass and 
other non-ferrous metals, Monel metal and other 
alloys that are commercially difficult to machine. In 
fact in any metal in which it is possible to com- 
mercially cut screw thread, and many tenacious metals 
in which it is not practical to commercially cut screw 
thread it is practical to roll threads. Many grades of 
alloy steels and carbon stock are well suited to cold 
forging and can be extensively worked. 

Carbon steels are still extensively used in the 
manufacture of screw thread taps. Carbon steels are 
as tough and sometimes tougher than many alloy 
steels, including high-speed steel. After the thread 
is rolled it is hardened to a Rockwell not less than 
C-59 and not higher than C-64. The lead and diame- 
ters can be controlled to within precision limits. 

Carbon steel taps are used on production tapping 
as well as general service tapping. High-speed-steel 
and high-carbon high-alloy steel ground thread taps 
are used on production tapping because they depend 
on speed for best results, and, as the threads and 
blanks are grownd, tapping can be held to much closer 
accuracy than cut thread taps. The alloying elements 
of some alloy steels may be as high as 30 per cent. 
The alloy makes the metal better able to resist ex- 
cessive heat, wear and abrasion, and the hardness is 
retained. Carbon steels, high-speed-steels and other 
alloy steels are all successfully used in the manufac- 
ture of taps by the rolled-thread process. 


Effect of Pitch Diameter 


It is evident from formula (1) below for blank di- 
ameter-factor x that two of the three principal thread 
elements are involved, namely the depth of thread d 
and the pitch diameter E, (y being a constant vary- 


Table I. Constants for American National 60° Thread. 



















































































Sizes , eat Pitch Thread Depth | Pitch diameter (E) (0.649519P)*/E=x’ 

NC NF | (nm) | (P) (d) | NC “| NF NC NF 
5 6 | 40 | 0.02500 0.016237. | 0.1088 0.1218 0.002426 0.002160 
6 10 32. =|. ~+0.03125 0.020297 | 0.1177 0.1697 0.003500 0.002420 
sain 12 28 0.03571 | 0.023197 0.1928 0.002370 
= 1/4 28 0.03571 | 0.023197 meena 0.2268 0.002370 
10 5/16 24 0.04167 | 0.027063 0.1629 0.2854 0.004490 0.002530 
3/8 24 0.04167 | 0.027063 meen 0.3479 0.002110 
1/4 7/16 20 0.05000 0.032475 0.2175 0.4050 0.004850 0.002600 
one 1/2 20 0.05000 0.032475 0.4675 0.002130 
5/16 9/16 18 | 0.05556 | 0.036086 0.2764 0.5264 0.004710 0.002740 
5/8 18 | 0.05556 | 0.036086 0.5889 0.002210 
3/8 3/4 16 | 0.06250 | 0.040595 | 0.3344 0.7094 0.004905 0.002320 
7/16 7/8 14 0.07143 0.046394 | 0.3911 0.8286 0.005503 0.002470 
to 1.0 14 0.07143 0.046394 | 0.9536 0.002460 
1/2 — 13. | 0.07692 0.049963 | 0.4500 —— 0.005540 — 
9/16 cen 12 | 0.08333 0.054127' | 0.5084 wtineel 0.005760 —— 
5/8 sat 11 0.09091 0.059046 | 0.5660 nosis 0.005640 irene 
3/4 is 10 0.10000 0.064952 | 0.6850 mn 0.006160 —_— 
7/8 — 9 0.11111 0.072168 0.8028 sane 0.006480 —_—— 
1.0 i 8 0.12500 0.081189 | 0.9188 miei 0.007170 — 
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ing with the material and class of fit). Certainly the 
pitch diameter can be regarded as the most important 
of the three major thread elements. Not only does 
the pitch diameter control size, it is the determining 
factor of the mechanical strength of a screw thread 
though general belief still exists that the strength 
of a screw thread depends principally on the fit— 
one class of fit being closer or looser than another. 
Actually the mechanical strength of a screw thread 
is dependent upon the area of flank contact of the 
threads and the pitch diameter which (with d) form 
two of the principal basic factors of reference for 
blank diameter. The thread element d is a function 
of the thread pitch P. 

The more accurate the pitch of thread P the 
more closely can the pitch diameter approach its 
theoretical or basic value, which is the simple pitch 
diameter and is best defined as the value of pitch 
diameter obtained by the well known method of 
measuring with wires the diameters of which are so 
chosen as to make contact at or very close to the 
pitch line. The basic or simple pitch diameter is 
E — D — d. It is equivalent to the pitch line di- 
mension. Actual overwire measurement E’ is com- 
puted by formulae: E’ = M — (1 + cosecant phi x 
P/2)—(cotangent phi 2n). This measurement takes 
no account of errors which may be present in the pitch 
P or the angle phi. The compound pitch diameter 
E’” — E + limits, and it refers to the pitch diameter 
over a specified length of thread; it is greater or 
smaller than basic pitch diameter E due to the class 
of product (tap or screw) and class of fit and the 
errors in pitch and angle of thread. Allowable limits 
on E ensures that errors in P and/or phi do not im- 
pair the mechanical strength of the thread. 

The blank diameter-factor is given by 

oO ee ters eee (1) 

For y = 1.0, then x’ = d?/E, and for other values 

f< 


OT y 


fe (la) 
The blank diameter is 
D(b) = E + x (plus for aps, minus for screws, 
studs ) dah ome (2) 
wherein x = (0.649519 P)*/yE for American Na- 
tional 60° thread form; y = Constant, varying with 


the metal and class of fit, etc.; thus, for 














(Screws, bolts, studs) | (Taps) 
using carbon steel | using carbon steel 
Class of fit | Class of fit || Class of fit | Class of fit 
(2) (3) | (2) | (3) | 
NC 1.85 | NC 3.55 || NC 111 | NC 1.23 | 
NF 1.28 NF 1.61 NF 0.51 NF 0.56 | 
| BSW 1.19 | BSW 130 | 
| || BSF 0.77 BSF 0.86 | 











The smaller the screw size the greater the thread 
depth d proportion. Thus, for a 14 in.-20-NC the 
basic depth of thread d is 0.03248 in. (see Table 1), 
hence the percentage relation 2d to the basic major 
diameter D is (2 x 0.032475/0.250) x 100 = 26%. 
And for a Y in-13-NC the depth of thread is 
0.049963 in., hence the relation of double depth of 
thread to basic major diameter is (2 x 0.049963/ 
0.500) x 100 = 20%. However, for a 4 in. -28-NF 
the basic depth of thread d is 0.023197 in., hence the 
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percentage double depth to basic major diameter D is 
(2 x 0.023197/0.250) x 100 = 19% only, and for 
a Y4 in. -20-NF the depth of thread is 0.032475 in., 
hence the percentage relation of double depth of 
thread to basic major diameter is (2 x 0.032475/ 
0.500) x 100 = 13% only. We thus see that as the 
thread-depth-proportion increases, a still greater de- 
crease is effected in the thread area of metal. 


Effects of Material and Tolerances 


For screws of class 2 and 3 fits the basic pitch 
diameter is larger than the blank diameter, and for 
taps of class 2 and 3 fits the basic pitch diameter is 
smaller than the blank diameter. For example: the 
basic pitch diameter of a carbon steel 14 in.-20-NC-2 
screw is 0.2175 in. and the blank diameter is 0.2140 
in., whereas the basic pitch diameter of a carbon 
steel 14 in.-20-NC-2 hand tap is 0.2175 in. and the 
blank diameter is 0.2221 in. For the same size of 
screw and same class of fit, a low carbon steel may 
require a slightly different blank diameter as com- 
pared to a high carbon steel. 

The tolerance for a 14 in.-20-NC-2 and a 4 in.-20- 
NF-2 is equal to 0.0036 in. for both sizes, yet the 
basic pitch diameter E for the former is 0.2175 in. 
and 0.4675 in. for the latter. For carbon steel of 
approximately C-25 Rockwell hardness the blank 
diameter-factor x for the former is 0.00485/1.85 : 
0.00262 in., and for the latter it is 0.00213/1.28 
0.00166 in. Standard minus tolerance for both sizes 
is 0.0036 in. on both basic and maximum pitch di- 
ameters for class 2 fit; the required pitch diameter is 
given in the accompanying formulation. 





(1/4 in.-20-NC-2) _ 


E=0.2175 in. ( max.) 
—0.0036 in. 


(14 in.-20-NF-2) 


E=0.4675 in. (max.) 
—0.0036 in. 








E”=0.2139 in. (min. ) E”=0.4639 in. ( min.) 


and the required blank 
diameter is 


E=0.2175 in. 
—0.0026 in. 





E—0.4675 in. 
—().00166 in. 





D(b)=—0.2149 in. | D(b)—0.46584 in. 





For the 14 in.-20-NC thread the tolerance in the 
major diameter D for a class 2 fit (and class 3) is 
from 0.2500 in. down to 0.2428 in. so that the blank 
diameter which applies for a commercial stud or 
bolt might work from a minimum of 0.2150 in. to 
0.2165 in. max. and with a perfect set of dies we 
should obtain all the results required except perhaps 
the maximum major diameter which would vary 
with the size of blank started with. In order to roll 
to the correct size the dies should be of the required 
fit and they should be set to roll to the particular 
blank dimension. 

Thus, for a 14 in.-20-NC-2 the dies may be set to 
roll 0.21575 in. blank to middle point of class 3 
limits; blanks of 0.2150 in. or 0.2160 in. should roll 
in the same die setting and stay within class 3 limit 
and thus satisfy class 2 at no greater cost for a better 
fit. The thread crests should be within limits for 
0.2160 in. but may not be rolled full-form on the 
0.2150 in. size. 
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Table ll. Allowable Tolerances on the American National 60° Thread Screw. 


















































Pitch Diameters for different class of fit Lead tol. | Angle tol. 
Size et Max Min. Tol. Max. | Min. Tol. Max Min | Tol. Class of fit 
NC | NF n Class 2 fit Class 3 fit Class 4 fit 2 3 2 3 
nee 10 32 0.1697 0.1670 0.0027 0.1697 0.1678 0.0019 — -- — 0.0008 0.0005 1°39” 1°10” 
6 _ 32 0.1677 0.1650 0.0027 0.1677 0.1658 0.0019 -- os — 0.0008 0.0005 1°39” 1°10” 
on 12 28 0.1928 0.1897 0.0031 0.1928 0.1906 0.0022 --- — — 0.0009 0.0006 1°39” 1°10” 
— | 1/4 28 0.2268 0.2237 0.0031 0.2268 0.2246 0.0022 0.2270 0.2259 0.0011 0.0010 — 1°30” ome 
10 _ 24 0.1629 0.1596 0.0033 0.1629 0.1605 0.0024 — —_ a 0.0007 7 1°06” 
— |5/16] 24 0.2854 0.2821 0.0033 0.2854 0.2830 0.0024 0.2857 0.2845 0.0012 0.0010 _ 1°23" om 
— 1} 3/8 24 0.3479 0.3446 0.0033 0.3479 0.3455 0.0024 0.3482 0.3470 0.0012 _— — —_ — 
1/4 _ 20 0.2175 0.2139 0.0036 0.2175 0.2149 0.0026 0.2178 0.2165 0.0013 0.0010 0.0008 1°28” 1°00” 
— |7/16} 20 0.4050 0.4014 0.0036 0.4050 0.4024 0.0026 0.4053 0.4040 0.0013 — —_ _— ~_- 
— |1/2 20 0.4675 0.4639 0.0036 0.4675 0.4649 0.0026 0.4678 0.4665 0.0013 0.0010 —_ 1°22” _ 
5/16 18 0.2764 0.2723 0.0041 0.2764 0.2734 0.0030 0.2767 0.2752 0.0015 0.0012 0.0009 1°25” 1°02” 
— |9/16 18 0.5264 0.5223 0.0041 0.5264 0.5234 0.0030 0.5267 0.5252 0.0015 _ _— —_— on 
— | 5/8 18 0.5889 0.5848 0.0041 0.5889 0.5859 0.0030 0.5892 0.5877 0.0015 0.0009 _— 1°02” -— 
3/8 = 16 0.3344 0.3299 0.0045 0.3344 0.3312 0.0032 0.3348 0.3332 0.0016 0.0013 0.0009 1°22” 0°59” 
— 13/4 16 0.7094 0.7049 0.0045 0.7094 0.7062 0.0032 0.7098 0.7082 0.0016 — oo —_ mn 
7/16) — A4 0.3911 0.3862 0.0049 0.3911 0.3875 0.0036 0.3915 0.3897 0.0018 0.0014 0.0010 1°19” 0°58” 
— |7/8 14 0.8286 0.8237 0.0049 0.8286 0.8250 0.0036 0.8290 0.8272 0.0018 —_ _ — _ 
— |1.0 14 0.9536 0.9487 0.0049 0.9536 0.9500 0.0036 0.9540 0.9522 0.0018 0.0010 _ 0°59” — 
1/2 _— 13 0.4500 0.4448 0.0052 0.4500 0.4463 0.0037 0.4504 0.4485 0.0019 0.0015 0.0011 1°17° 0°55” 
9/16) — 12 0.5084 0.5028 0.0056 0.5084 0.5044 0.0040 0.5089 0.5069 0.0020 0.0016 0.0012 eh 0°55” 
5/8 _ 11 0.5660 0.5601 0.0059 0.5660 0.5618 0.0042 0.5665 0.5644 0.0021 0.0017 0.0012 1°17” 0°53” 
3/4 -- 10 0.6850 0.6786 0.0068 0.6850 0.6805 0.0045 0.6856 0.6833 0.0023 0.0018 0.0013 be | ng 0°52” 
7/8 _ 9 0.8028 0.7958 0.0070 0.8028 0.7979 4 0.0049 0.8034 0.8010 0.0024 0.0020 0.0014 1°20” 0°51” 
1.0 — 8 0.9188 0.9112 0.0076 0.9188 0.9134 0.0054 0.9195 0.9168 0.0027 0.0022 0.0016 1°10” 0°50” 






































Where the blank diameter is oversize for a screw 
(stud or bolt) the class of fit is better (improved), 
and vice versa for undersized blank. Depending on 
the class of fit and the product, the difference can, 
if not too great, be better cared for than in the case 
of a close tolerance aircraft stud. The constant y is 
sensitive to any change in the pitch of thread or 
change in blank diameter due to any cause such as 
that caused by the metal (brass, aluminum or carbon 
steel) which require different blank diameters for 
the same class of fit. Thus, a 4% in. -20-NC-2 screw 
of low or high carbon steel rolled-thread requires 
a larger blank diameter than a 4 in.-20-NC-2 rolled- 
thread brass screw; also, a 4% in.-20-NC-3 carbon 
steel rolled-thread screw requires a larger blank di- 
ameter than a 14 in.-20-NC-2 carbon steel rolled- 
thread screw. 


Taps with Rolled Threads 


It is fully recognized at this stage of the art that 
considerably more research work must be done before 
high-speed-steel rolled-thread precision saps can guar- 
antee thread dimensions for every batch of blanks 
run through the heat treatment for final hardness. 

Whether cut, ground or rolled, the threads of taps 
are particularly susceptible to wear on the crests (the 
major diameter) of the threads. The minimum size 
on the major diameter usually provides a reasonable 
margin for wear of the crests—the upper limit pro- 
vides for ample clearance between the crests and 
roots of mating threads. By avoiding contact at the 
crests or roots of the thread, the opposite flanks of 
the threads are allowed to make proper load-bearing 
contact when the connection is tightened. 

The rolled-thread tap is given back-relief and may 
(if desired) be given a slight relief on the chamfered 
threads. Radial relief is lacking but it is less desir- 
able on the more common sizes such as 9/16 in. and 
under; in fact, present day tendency is to reduce radial 
relief on the threads. Radial relief is usually di- 
mensioned in relation to oversize, and oversize tap 
blanks are, as previously mentioned, to be guarded 
against. 

The function of radial relief (not unlike that of 
back-relief) is to provide easier cutting action. 
Ground and cut thread taps of 5/16 in. diam. and 
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smaller have no relief on the threads and a minimum 
relief on the chamfer, since better control of size- 
tapping is thus obtained. The cutting edges of rolled 
thread can, as desired, be given favorable hook, the 
land width can be proportioned, and the material 
subjected to special heat treatment sufficient to make 
the rolled-thread tap adaptable to production and 
general service tapping. 

Millions of rolled-thread taps have been produced 
in this country, and today the precision rolled-thread 
tap is produced and guaranteed by several manufac- 
turers. The accuracy of the thread to be cut is no 
doubt one of the principal determining factors in the 
choice between ground, cut and rolled thread taps; 
the other chief factors for choice are initial cost, 
strength, cutting life. 


Carbon vs. High Speed Steel 


For a given major diameter, pitch of thread and 
class of fit, a high-speed-steel requires a larger di- 
ameter of blank than a low or high-carbon steel blank. 
Experts do not as yet agree as to where and how the 
extra material of the high speed steel disperses. Some 
say the material is pushed endways and passes out 
at the sides of the dies. Due to the greater pressure 
required for an alloy-steel blank compared with a 
low-carbon blank, the material is forced to flow 
initially upwards on both sides then longitudinally 
before the die is completely filled and consequently 
a slightly larger blank diameter is required in order 
to maintain the required major diameter. The greater 
the die pressure for a given steel and hardness, the 
greater the effect on blank diameter—one tenth 
(0.0001 in.) may equal 20% of the allowable P.D. 
tolerance. 

The blank diameter-factor x for high speed steel 
and high-carbon high-alloy steel will be different 
from that shown in the examples for carbon steel 
—for taps it’ will be increased. Taken as a general 
rule, carbon steels and alloy steels are used for 
rolled-thread taps but carbon steels and softer metals 
are used for screws. Under certain conditions a Cat- 
bon-steel tap of Rockwell C-62 is superior to a simi- 
lar high-speed-steel tap of Rockwell C-64, and prac- 
tice indicates that some carbon steels are tougher 
than high speed steel. 
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Where the blank diameter is oversize for a tap the 
class of fit may be reckoned as reduced or made worse, 
and vice versa for an undersized blank. If not too 
great the difference can usually be cared for by the 
use of proper dies and a proper set-up. The constant 
y is sensitive to change in pitch of thread, showing 
fairly wide difference between NS, NF, and NC. It 
is also sensitive to changes from one class of fit to 
another. 

For a given tap size it is usually better to use a 
smaller sized blank; thus, for a 4 in.-13-NC-2 car- 
bon-steel rolled-thread hand tap a 0.4540 in. blank 
diameter may be used, but the manufacturer may for 
some reason or other want to use a 0.4535 in. or a 
0.4530 in. blank diameter which is the range for a 
14 in.-13-NC-3. We thus see, from the viewpoint 
of fit alone, we get the advantages of a maximum 
diametrical allowance of 0.001 in. to play with, a 


L4 in.-20-NC-2-tap) (14 in.-20-NF-2-tap ) 


E—0.2175 in. ( min.) E—0.4675 in. ( min.) 
0.0015 in. +-0.0015 in. 








E’—0.4690 in. (max. ) 
E—0.4675 in. basic P.D. 


0.2190 in. (max. ) 


And the required blank 








liameter 

0.2175 in. basic P.D. 

0.0044 in. | x—0.0042 in. 
-0.2219 in. | D(b)=0.4717 in. 


| 





(V4 in.-20-NC-3-tap ) 
E=—0.4675 in. (min. § 
+0.0010 in. 


, in,-20-NC-3-tap) 
—0.2175 in. (min. ) 
+0.0010 in. 











0.2185 in. (max. ) E’—0.4685 in. ( max.) 





saving in metal and the offer of a better class of fit 
without any additional cost. This allowance repre- 
sents a constant y difference of 1.11 to 1.21. 


The allowable basic and maximum pitch diameter ' 
tolerance on a 14 in.-20-NC-2 and a 4 in.-20-NF-2 ‘ 
tap is 0.0015 in. for both sizes. This class 2 fit is | 
equivalent to a commercial-ground (CG) thread— 
see Table III. The relative Standard allowable pitch- 
diameter tolerance to blank diameter tolerance for a 
carbon steel is given at the left. 


Table III shows a difference of 0.0005 in. between 
class 2 and 3 fits. For commercial-ground (CG) taps 
the minimum of class 2 can be taken as the maximum 
of class 3. It is obvious that the computed blank di- 
ameters given here permit of a diametrical dimen- ; 
sional margin of a few tenths; hence two values for ( 
y may be justified such as 1.21 to 1.23 for NC-3. ! 





ee 


Some Examples 


A few examples of typical blank-diameter calcula- 
tion problems and how the tables and formulae in this 
article may be used to solve them follow: 


Example 1: What is the blank diameter for a 14 in.-20-NI 
carbon steel bolt? 

Answer: From Table I, E=0.4675 in. and x’—0.00213 in 
therefore D(b)—0.4675—0.00213/1.61—0.4662 in 


} 


Example 2: What blank diameter is required for a 4 
in.-20-NC-3 carbon steel stud? 

Answer: From Table I, E=0.2175 in., and x’=—0.00485 in., 
therefore D(b)—=0.2175—0.00485/3.55—0.2162 in. 


Example 3: What diameter of blank using carbon steel is 
required for a 4 in.-20-NF-3 hand tap? 


Answer: From Table I, E=0.4675 in., x’—0.00213 in.: 







































































And the ired blank Bi 
diame ri —" ay hence D(b)—0.4675 + 0.00213/0.56—=0.47 13 in 
aoe ; ses asad Example 4: What diameter is required for a round ground 
0.2175 in. basic P.D. E=0.4675 in. basic P.D. surface carbon-steel blank to be rolled to a 34 in.-10-N¢ 
0.0040 in. x—=0.0038 in. (or CG) hand tap? 
ae a Answer: From Table I, E=0.6850 in., x’=0.00616 in 
D 0.2215 in. D(b)=0.4713 in. - hence D(b)=—0.6850+0.00616/1.11—=0.6905 in 
Table Ill. Pitch Diameter Tolerances and Fits for American National 60° and Whitworth 55° Taps. 
Size a (9) Basic 2 Ae ee Class of Lids ———— | Size | a Medd ~ Basic | , Class of fi 
NC | NF P.D. 2(CG) | 3(CG) | 4(PG) | ~ |BSW| BSF | P-D. | Grade2 | Grade! 
. <a EES se, SS ey Senne seeseeees = SSeS =! en ee 
1/4 20 — 0.2175 0.2190 0.2185 Banke 1 1/4 | 20 | — 0.2180 0.2201 0.2194 
1/4 — | 28 ; 0.2268 | 0.2283 | 0.2273 | —— | 1/4 | — | 26 | 0.2254 | 0.2275 | 0.2268 | 
5/16 18 — 0.2764 | 0.2779 | 0.2774 | 0.2764 5/16 18 | — | 0.2769 | 0.2791 0.2784 
d/ 16 — 24 0.2854 0.2869 0.2859 -———— 5/16 --- 22 | 0.2834 0.2856 0.2849 
3/8 16 — 0.3344 | 0.3359 | 0.3354 | 0.3344 3/8 16 — | 0.3350 | 0.3373 | 0.3366 
3/8 — 24 | 0.3479 | 0.3494 | 0.3484 3/8 — | 20 | 0.3430 | 0.3453 | 0.3446 
7/16 | 14 | — | 0.3911 | 0.3926 | 0.3921 | 0.3911 | 7/16 | 14 | — | 0.3918 | 0.3943 | 0.3937 
/16 — | 20 | 04050 | 0.4065 | 0.4060 7/16 — 18 | 0.4019 | 0.4044 | 0.4039 
1/2 13 —= 0.4500 | 0.4515 0.4510 | 0.4500 1/2 12 ee. 0.4466 | 0.4492 0.4484 
1/2 — 20 | 0.4675 | 0.4690 | 0.4685 —— 1/2 — 16 | 0.4600 | 0.4626 | 0.4618 
9/16 | 12 | — | 0.5084 | 0.5099 | 0.5099 | 0.5089 | 9/16 12 | — | 0.5091 | 0.5118 | 0.5109 
9/16 — 18 0.5264 0.5279 0.5294 9/16 o-_ 16 | 0.5225 0.5252 0.5243 
5/8 11 — | 0.5660 | 0.5676 | 0.5676 | 0.5666 a ee — | 0.5668 | 0.5696 | 0.5688 
3/8 — | 18 | 0.5880 | 0.5904 | 0.5899 5/8 | — 14 | 0.5793 | 0.5821 | 0.5813 
3/4 10 — | 0.6850 | 0.6866 | 0.6866 | 0.6855 3/4 10 — | 0.6860 | 0.6890 | 0.6881 
3/ 4 — 16 | 0.7094 | 0.7109 | 0.7104 —- 3/4 — 12 | 0.6966 | 0.6996 | 0.6987 
7/8 9 — 0.8024 0.8050 0.8050 | 0.8038 7/8 9 — | 0.8039 0.8071 0.8062 
1/8 — | 14 | 0.8286 | 0.8306 | 0.8296 | —— 7/8 — | 11 | 0.8168 | 0.8200 | 0.8191 
1.0 8 — 0.9188 0.9212 0.9212 0.0189 1.0 8 -— 0.9200 0.9234 0.9224 
1.0 — | 14 | 0.9536 | 0.9556 | 0.9546 | —— 1.0 — | 10 | 0.9360 | 0.9394 | 0.9384 
(Note: Grade 1 and 2 of the Whitworth 55° thread are for ground-thread equivalent.) 
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Metallizinsg—A Production Process 


by L. FE. KUNKLER President, Metallizing Company of America 


Spraying a plastic turret cylinder with silver. A deposit of 0.015 in. of silver is coated on the plastic cylinder 
and then machined to size. In this application electroplating had failed to deposit a coating beyond 0.003 in. 
in thickness without breaking away. 











HE WIDE USE AND ACCEPTANCE of metallizing 

for corrosion-protection and in maintenance and 

repair operations has inspired industry to explore 
the possibilities of the process for production appli- 
cations. The war has taught us that American in- 
genuity can Overcome even seemingly insurmountable 
production problems and in many cases metallizing 
has broken these bottlenecks to achieve better pro- 
duction at lower cost. 

While many applications have been stimulated by 
the war, the production use of metallizing dates back 
as far as 1933 when one company manufacturing 
electrical equipment sprayed carbon resistors with 
copper. The method used at that time was as fol- 
lows: The carbon resistors were put into trays by 
hand, then placed on a conveyor, metallized, turned 
over by hand and sprayed on the other side applying 
a 14-in. wide coating of copper to the parts. 

In 1934 a large mid-western refrigeration company 
set up a production line for coating evaporator tubes 
with zinc. A conveyor system was used for passing 
the tubes from the sand blast room where the spot 
to be metallized was sand blasted, to the metallizing 
department where an operator sprayed the prepared 
spot with zinc for corrosion prevention. 

In 1935 spraying oil refinery tanks with zinc was 
set up on a production basis. The tanks, ranging in 
size from 50 to 70 feet in length and 8 to 10 feet 
in diameter were brought to the metallizing depart- 
ment by an overhead 90 ton crane conveyor and rested 

llers for sand blasting and coating. As one area 
was completed the rolls which were electrically con- 
trolled by a button switch were revolved, turning the 
tank to permit easy coating of all areas of the tank. 

The above represents the advent of the production 
spraying era and up to the time of Pearl Harbor many 
manufacturers utilized the advantages of metallizing 
for coating parts of many descriptions. Since the war 
applications have multiplied, resulting in speeding 
up production, cutting costs and producing better 
products, 

One application has suggested another and metal- 
lizing equipment manufacturers in many cases have 
worked closely with design and production engineers 
in developing production set-ups for metallizing op- 
erations. 

The metallizing gun today is a very flexible piece 
of equipment, small, compact and engineered for 


A few of several thousand flexible casings which have 

been coated with zinc as a protection against corro- 

ston. The coating is applied over a small area near 

the end of the casing where the flexible casing joins 
the end fittings. 





continuous day-in and day-out use. It has been de- 
veloped to spray any metal obtainable in wire form— 
to spray faster and produce denser and finer deposits 
so essential for successful jobs. Guns can be hand 
operated without operator fatigue—set up for lathe 
operation or mounted in a production line for auto- 
matic spraying. The guns operate on either propane, 
acetylene, natural or manufactured gases in conjunc- 
tion with oxygen and compressed air. 


For Corrosion and Heat-Resistant Parts 


In these days of critical metal shortages one com- 
pany producing pumps was confronted with the 
problem of obtaining stainless steel bar stock from 
which pump shafts could be turned. As a solution 
to this problem metallizing was adopted as a pro- 
duction method, spraying stainless steel on cold rolled 
steel shafts. The bearing and packing gland area 
were the only places along the shaft which were sub- 
ject to severe wear and corrosive action of the liquids 
passing through the pump. This practice has resulted 
in a substantial saving in money and critical metal 
and has proven so successful that it will be continued 
long after the era of critical shortages has passed. 

Applying coatings to parts subject to corrosion has 
been an important metallizing job due to the excep- 
tional wearing qualities of zinc surfaces. Independent 
testing material laboratories have experimented mak- 
ing comparative tests with zinc coatings and galvaniz 
ing. Results showed that the life of zinc is dependent 
on the thickness of the coating and as the thickness 
of zinc deposit, is doubled the potential life is four 
times as great as galvanizing. 

Many times large parts cannot be galvanized after 
fabrication on account of size; however this is no 
handicap when metallizing is used, for even the larg- 
est part can be easily sprayed. This is particularly 
true on dairy equipment where corrosion prevention 
is exceedingly important. Several manufacturers of 
this type of equipment are using metallizing for this 
purpose. 

Metallizing surfaces with molten aluminum reduces 
the possibility of their scaling when exposed to in- 
tense temperatures. The life of pots used for pouring 
magnesium which are made from non-growing cast 
iron are being coated with 0.006 in. of aluminum 
giving added life and service to these pots. 

Many companies are spraying welded seams on 
powder cans with zinc. Galvanized sheets are welded 
at the seams and the latter is then sprayed with zinc. 
This application is also in use at a large southern 
shipyard where zinc is sprayed on seams of galvan- 
ized fresh water tanks, chests and vent trunks where 
the galvanized coating has been damaged by the 
heat of welding. 


Electrical Parts 


Other production applications where metallizing 
has solved a problem include coating speed nuts with 
zinc, spraying condenser tape with zinc—spraying 
0.002 in. of copper into the hole of carbon brushes, so 
that the connection can be soldered into the holes. 
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Flat plywood boards which have been sprayed with 

zinc and copper to obtain a metallic coating. These 

two members are then nested together to form a high 
frequency condenser. 


The carbon brushes are also sprayed with copper to 
prevent the carbon from accumulating on the com- 
mutator and for better conductivity. 

Another application which is unique and is used 
today in aircraft parts production is spraying the in- 
side of a special clamp used to form a loop end on 
control cables. This small clamp is made of copper 
and is sprayed on the inside with Monel. The wires 


‘are passed through it and the clamp is squeezed to- 


gether with a special crimping tool. The sprayed 
metal forms the locking points which hold the wire 
in place. This connection has proven so successful 
and possesses such unusual strength that the wire 
will break before the connection will let loose. This 
method, utilizing metallizing, has speeded up the 
manufacture of aircraft cables tremendously since 
the old method required at least 500% more time 
to complete. 

Metallizing is used in radiography and X-ray for 
detecting defects in castings. One company is spray- 
ing lead on mandrels made of wood, which over- 
comes the disadvantage of the previous method of 
air pockets and seams on the mandrel. Another pro- 
duction application of spraying metal on wood is the 
case of flat plywood boards which have been coated 
with zinc and copper to obtain a metallic coating. Two 
members are then nested together to form a high 
frequency condenser. This method has proven most 
satisfactory and has saved many pounds of critical 
metal. 


Bearing and Other Mechanical Uses 


One company devised a method of spraying pistons 
with bronze which made possible a production run 
of 3,000 pistons per month. The piston is part of 
the hydraulic landing gear mechanism of one of the 
high altitude fighter planes. By spraying the wearing 
surface with bronze and making the body skeleton 
of steel, this company was actually able to obtain a 
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stronger piston with half the weight of the previous 
solid bronze piston. 

Another interesting application is spraying bear- 
ing area of turret tops with bronze. Before metal- 
lizing was used for this application a bronze ring 
was pressed into place on the steel turret top—metal- 
lizing was found to be faster, more economical and 
conserved critical metal. Several companies engaged 





K Spraying speed nuts with zinc to make them corto- 


ston-resistant. 
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\iany times large parts cannot be galvanized after 

rication due to size. This is no handicap however 

hen metallizing is used. Illustration shows dairy 

uipment which is sprayed with zinc to make the 
equipment corroston-reststant. 


the production of these turret tops adopted this 
ynze coating method successfully. 

Plastic turret cylinders are also being sprayed with 
ver after electro plating had failed to produce a 
ckness beyond 0.003 in. without breaking away. 
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rolled steel shafts sprayed with stainless steel on bearing and packing gland areas 
and corrosion. Formerly shaft was made from solid stai 


With metallizing a deposit in 0.015 in. silver is coated 
on the plastic cylinder and then machined to size. 

Metallizing production methods which plants have 
adopted include the use of conveyors, revolving tables 
and other automatically controlled devices for mov- 
ing the parts to be coated in front of the metallizing 
gun. This article has been confined purposely to the 
applications of metallizing, rather than the mechanics 
of setting up methods, in the hope that it will sug- 
gest ideas to design and production engineers that 
will enable them to effect new economies and greater 
wearing qualities in the production of parts and 
products. 

The vital production job metallizing is performing 
today is equal to the enviable recerd the process 
nas achieved for reclaiming worn parts and salvage 
operations. The function of keeping equipment in 
operation and speeding production in thousands of 
plants throughout America promises even greater 
post-war use for this basic process. 

Increased use of metallizing as a production method 
is the result of the many vital jobs that the equip- 
ment is performing successfully today. 

In conclusion metallizing should be considered as 
a process for applying a metal coating mechanically 
bonded to a surface for corrosive prevention, heat 
resistance, weight saving, better conductivity of elec 
trical parts, longer life, economical use of critical 
materials, and for applying a coating which can be 
tinned to a surface which otherwise could not be 
soldered. In addition, metallizing can be used for 
applying a coating to dies and molds and applying 
a metal surface to wood, plaster, plastic, ceramic and 
other non-metallic materials. 
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Fig. 1. 


Pouring a magnesium alloy sand casting, 


using mixture of sulphur and boric acid to prevent oxidati 


the molten stream of metal. 


Making High-Quality 
Magnesium Castings 


by A. VERNON LORCH Foundry Metallurgist, Eclipse-Pioneer Div., Bendix Aviation Corp., Teterboro, N. J. 


HE SUCCESSFUL PRODUCTION of magnesium alloy 
castings is largely dependent upon the procedures 
followed in the melting room. As a result of our 
experiences in melting magnesium sand casting al- 
loys, it has become apparent that a number of foundry 
variables must of necessity be controlled very closely 
in order to minimize the occurrence of undesirable 
chemical and physical properties in castings. This 


article presents a detailed account of a number of pro- 
cedures which we believe have proven themselves 
in prev enting undesirable chemical and physical prop- 
erties from being obtained when melting and pouring 
magnesium sand casting alloys. 

Chemical specifications for magnesium base alloys 
are easier to maintain within limits than any other 
type of common foundry sand casting alloy, providing 
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careful melting practice is enforced. Some precautions 
must be taken to prevent contamination by other 
metals which may be present in the foundry, and also 
to prevent loss of alloying elements owing to segre- 
gation while wruping 9 Silicon, lead, nickel, and alu- 
minum are likely to be contaminating elements, while 
decreased manganese content is a possible result of 
segregation resulting from poor inelting practice. 


Avoiding Silicon Contamination 


Silicon contamination is likely to occur in the most 
widely used sand casting alloys, ASTM B80-41T, Al- 
loy 17, and ASTM B80-40T, Alloy 4, aluminum-zinc 
sand casting alloys of compositions indicated in 


Table I. 


Table 1. Chemical Requirements For Sand Cast 
Magnesium Alloys 





ASTM B80-41T | ASTM B80-40T 
Element Alloy 17 Alloy 4 

(Eclipsaloy 56) (Eclipsaloy 15A) 
Aluminum |  8.30-9.70 |  5.30-6.70 
Zinc 1.70 - 2.30 2.50 - 3.50 
Silicon 0.30 max. 0.30 max. 
Manganese 0.10 min. 0.15 min. 
Copper 0.05 max. 0.05 max. 
Nickel 0.01 max. 0.01 max. 
Magnesium Balance Balance 











The contamination is caused by chemical reduction of 
silica sand by molten magnesium. The presence of 
excessive silicon is indicated by a bluish tint on the 
surface of the castings, and by a mottled bluish ap- 
pearance of any fractured section. The more intense 
the bluish tint, the greater the degree of silicon con- 
tamination. 

This silicon contamination of magnesium-base al- 
loys is wholly the result of poor melting technique, 
ind can be prevented by close conformance to proper 
elting procedures. In order to definitely establish 
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Fig. 3. Satisfactory microstructure of AS.T.M. Alloy 
No. 4, solution treated, containing 0.05% Si. Note 
fine grained magnesium-rich matrix. 100X. 


a correct melting procedure, it was necessary to obtain 
information of a detailed nature regarding the action 
of silica sand in molten magnesium, when sand comes 
in contact with the magnesium. Of course, the best 
prevention against silicon contamination is to elimi 
nate the contact between sand and molten magnesium. 
Tests were conducted to establish the temperature 
at which silica sand is chemically reduced and — 
bined with the magnesium. The tests consisted « 
charging 1/2 Ib. of silica sand and 30 Ib. of ingot i. 
nesium alloy into crucibles, melting the metal, and 
superheating to 1650 F, with samples being taken for 
chemical analysis at 50-deg. intervals of increasing 
and decreasing temperatures. Table II is a summary 
of these results. It will be noted that the silicon con- 
tent increases sharply from 0.05 to 0.18% at tem- 
peratures between 1600 and 1650 F, and is retained 
as the metal cools to lower temperatures. This rela- 
tion is also indicated in the curve shown in Fig. 2 


Table Il. Silicon Content vs. Melting Temperature— 
ASTM No. 4 Alloy 








Sample Temperature, Silicon 
No. Deg. F content 
l 1350 0.02 
2 1400 0.01 
3 1450 0.01 
4 1500 0.03 
5 1550 0.04 
6 1600 0.05 
7 1650 0.18 
8 1600 0.20 
9 | 1550 0.21 
10 1400 0.19 
1] 1350 0.185 
12 1300 0.18 








Further work was performed to determine the 
effect of improper melting practice on silicon con- 
tamination. A 500-lb. capacity scrap ‘remelt pot was 
charged with selected sprues and risers, with adhering 
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sand. The charge was melted with Dow No. 230 
flux and additions were made to prevent burning. 
The object of these additions of flux was to melt the 
metal with a minimum of stirring and fluxing and to 
determine the effect of fluxing as a means of separat- 
ing sand from the metal. 
Six 60-lb. capacity crucibles were charged with 
magnesium from the above scrap remelt pot. Usually 
five crucibles is considered the maximum number 
which can safely be filled with magnesium alloy taken 
from a scrap remelt pot. Any additional transfer 
is undesirable because of the possibility of flux, oxide 
or sand contamination of the metal. However, in this 
case, the sixth crucible was filled so as to definitely 
establish the effects of this practice as regards silicon 
contamination. 
Each crucible was charged from the scrap remelt 
pot under individual conditions as described below. 
Chemical samples were taken from the resulting 
castings as they were made from the contents of each 
of the six crucibles. Each crucible had been super- 
heated and cooled to the proper pouring temperature 
before casting. 
ructble 
No Process 
Metal poured from scrap pot at 1130 F, 
| min. after stirring, no flux added to scrap 
pot. 
Metal poured from scrap pot at 1200 F, no 
stirring, no flux added to scrap pot. 
5 Metal poured from scrap pot immediately 
after thorough stirring and fluxing in scrap 
pot at approximately 1250 F, 

Metal gal from scrap pot after ahowing 

irring an d Rustad menti ned above for 

Crucible No 
Metal poured from scrap pot immediately 
ifter Crucible No. 4 

6 Metal poured from scrap pot immediately 
after Crucible No. 5. 


Table III indicates the silicon analysis on castings 


made from each of the above crucibles. 


Table Ill. Silicon Content vs. Scrap Remelt Pot 
Te ri hnique 





Crucible No Silicon 


0.07 











The low silicon content of castings poured from 
Crucibles Nos. 4 and 5 indicates that thorough flux- 
ing, low scrap remelt temperatures and _ sufficient 
tume for settling of flux and sand after stirring, can 
minimize silicon contamination which originates at 
the scrap pot and is carried over into the crucible 
furnace. Test No. 3 indicates that silicon contamina- 
tion results from agitation of the melt without a wait- 
ing period, and Test No. 6, as expected, indicated 
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Fig. 4. General view of the melting section of mag- 
nesium alloy sand foundry. Molds travel on conveyors 
past the pouring station. 


that removing too much metal from the scrap por 

resulted in contamination of the last metal removed 

As a result of the above tests the following con- 
clusions were obtained: 

a. Sand which enters the melting system usually 
enters as adhering molding sand on scrap risers, 
gates, runners, and sprues, and as pieces or cor 
sand which may not be thoroughly cleaned out 
of scrap castings having internal cores. 

b. Silicon contamination may occur as a result of 
er of two conditions: (1) Direct charging 
of dirty scrap to a pot that will subsequently 
superheated to above 1600 F. (2) Transfer 
sand with metal when charging a superheating 
crucible from premelted scrap. 

c. Substantially all sand entering the melting a 
can be removed at the scrap remelt pots by « 
forcing proper melting practice. 

d. Chemical reduction of sand by magnesium and 
contamination of the magnesium alloy does not 
occur in appreciable amounts below temperat 
of 1600 F. Above this temperature the mo 
magnesium reduces the silica sand, resultin 
the formation of magnesium silicide, which, n 
lographically, appears as a bluish script 
stituent. 

Fig. 3 shows a satisfactory microstructure for AST! 
No. 4 Alloy containing 0.05% Si and solution heat 
treated. Fig. 5 shows an unsatisfactory microstructure 
of the same alloy containing 0.47% Si and also solu 
tion heat treated. Fig. 3 avenia a dark script con- 
stituent, magnesium silicide, outlined against the 
magnesium rich matrix containing, in solid solution 
aluminum and zinc. Fig. 3 also indicates equi-axed 
crystals of the magnesium rich solid solution, with 
only traces of magnesium silicide apparent. 

As a result of the above tests and observations, 
strict conformance was established to the followin 
procedures: 

a. Scrap remelt pots melting metal to which particles 

of sand are adhering should be completely emptied 

after every heat of metal, in order to remove sand 
which has settled to the bottom of the pot during 

the melting operation. Approximately 8 ol 

Dow No. 230 type flux should be used in meltins 

down each heat of scr ap of this type. Clean scrap 

and ingot should require no more than half this 
amount of flux. 

After stirring the flux through the melt at 1250 
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5. Structure of AS.T.M. Alloy No. 4, solution 

eated contaminated by 0.47% Si. The dark mag- 

ium silicide script is shown im the light magne- 
sum matrix. 350X. 
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Fig. 6. Structure of A.S.T.M. Alloy No. 4, solution 

treated, contaminated by 0.75% Cu. The copper 

magnesium eutectic is shown in the magnestum- rich 
matrix 350X. 


to 1350 F for several minutes, a 10-min. settling 
period for the metal and flux should be allowed 
before any metal is ladled or poured from the 
remelt pots to superheating crucibles. 

Cc. Metal should be transferred from the remelt pots 
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to the superheating crucibles at temperatures be- 
tween 1300 and 1400 F. 

d. An adequate “heel” of metal should be left in the 
bottom of the remelt pot to minimize any possi- 
bility of sand being transferred with metal to 
superheating crucibles. The “heel” should be 
pigged and remelted in a subsequent scrap remelt 
pot. 

e. The contents of the remelt pots should not exceed 
1400 F in temperature. Sand is more easily re- 
duced by the molten magnesium as the temper- 
atures increase. 

f. Extremely contaminated scrap, such as flash or 
floor sweepings, should not be used. However, 
if remelted in the foundry, each heat of such mate- 
rial should be pigged and analyzed before use. 
The primary objective in any event is to prevent 
sand from coming in contact with molten mag- 
nesium at temperatures approaching 1600 F. This 
requirement also implies careful crucible melting, 
with the proper precautions being taken to pre- 
vent sand from finding it’s way directly to the 
crucibles, such as might occur if sand were to fall 
from overhead sand conveying structures, or if 
sand were present in ingot molds when metal 
pigged. 

g. The presence of sand in any melting pot is to be 
avoided, as contamination can occur only if sand 
IS present. 

The above recommendations are for the purpose 
of eliminating any difficulty resulting from sand which 
may inadvertently find its way into the melting 
system. 


Control of Other Elements 


Aluminum Contamination 


Foundries melting and pouring both aluminum 
and magnesium alloys are confronted with the prob 
lem of preventing contamination due to mixed scrap. 
A recommended practice to aid in the prevention of 
this contamitation is to color mark all gates, risers, 
sprues, and runners with a paint crayon to identify 
the alloys. The marking may be applied on the 
foundry floor any time after the metal solidifies. Mis 
cellaneous non-marked material should be melted, 
pigged and analyzed before use in otder to detect the 
presence of any contaminating elements. A great 
deal of metal and casting loss can be prevented by 
sorting all scrap material before it is used in the melt- 
ing furnace. 


Copper Contamination 

Copper will alloy very readily with molten mag 
nesium. The presence of copper will lower the cor 
rosion resistance of magnesium alloys to such an ex- 
tent that the maximum specified for copper is 0.05% 
Contamination of magnesium by copper can be caused 
by remelting magnesium scrap having bronze chills 
adhering to the metal, or remelting scrap castings 
having bronze inserts. The possibility of contamina 
tion by bronze chills can be eliminated by using iron 
chills. The possibility of obtaining undesirable cast 
ings as a result of copper contamination from brass 
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or bronze inserts can be prevented by melting, pig- 
ging and analyzing all scrap which is likely to con- 
tain inserts, and using the metal thus obtained for 
castings only if it meets chemical requirements. Fig. 
6 indicates a microstructure of a heat-treated ASTM 
No. 4 Alloy sand casting containing an excess cop- 
per, namely 0.75%. The copper-magnesium eutectic 
is shown in the magnesium rich matrix. 


Lead Contamination 


Lead will alloy very readily with molten magne- 
sium, although it is allowable only to the extent of 
0.05% maximum. In order to insure that lead con- 
tamination will not occur, it is recommended that 
lead core plugs be not used in any foundry casting 
magnesium alloys. These plugs have been known to 
become part of a melt of magnesium alloy when their 
use was not properly controlled. 


Nickel Contamination 


Nickel will alloy with magnesium which is in the 
molten state, although it is allowable only to the ex- 
tent of 0.01% maximum. To prevent nickel con- 
tamination, it is necessary to prevent alloys contain- 
ing nickel from coming in contact with magnesium. 
Melting pots, thermocouples and skimmers should be 
a non-nickel containing ferrous alloy. High nickel 
alloy thermocouples are quickly attacked by molten 
magnesium. However, some authorities believe 1% 
Ni is an allowable alloying element in steel used for 
processing molten magnesium. The presence of nickel 
in magnesium alloys is known to reduce corrosion 
resistance of magnesium alloys. 


Manganese Loss 

Manganese is alloyed in minor quantities with 
the common magnesium sand casting alloys because 
of its ability to assist in the corrosion resistant prop- 
erties of the alloys. Since the innovation of large 
tilting type holding furnaces, large quantities of 
magnesium alloy may be held at low temperatures 
for long periods of time. If proper control, as 
indicated below, is not exercised, manganese will 
precipitate from the melt, with the result that the 
manganese content will be slightly below the mini- 
mum specification of 0.15% for ASTM No. 4 Alloy 
and 0.10% for ASTM No. 17 Alloy. 

If the holding furnaces are to be used for con- 
tinuous type melting operation, the temperature of 
the melt should be maintained between 1300 and 
1350 F in order to prevent excessive precipitation of 
the manganese. Manganese loss is increased if tem- 
peratures are held below this range, inasmuch as the 

manganese increases in solubility in molten magne- 
sium as the temperature increases. Some instances 
have been noted in which slag and flux removed from 
the bottom of improperly operated furnaces have re- 
vealed a manganese content as high as 0.15% after 
three days of continuous melting. 


Obtaining Best Physical Properties 


It is known that the best physical properties of 
magnesium sand cast alloy test samples are obtained 
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from fine grained metal obtained by proper super- 
heating practice in the melting furnace, and which 
has been properly heat treated. 

It is recommended that the melt be superheated 
to a temperature of 1650 F and held for a period of 
15 min. at that temperature. Cooling to pouring tem- 
perature should be as rapid as possible in order to 
preserve the tendency to form fine grain. 

When heat treating ASTM No. 17 Alloy and 
ASTM No. 4 Alloy, the soaking temperatures should 
be maintained at 760 and 730 F respectively, for 10 
to 16 hr. depending on section thickness. In addition, 
the rate of heating during which the metal is raised 
to the soaking temperature should be gradual, in 
order to prevent incipient fusion of the intergranular 
aluminum-zinc-magnesium compounds in the tem- 
perature range just below the soaking temperature. 
A recommended preheating cycle in either case is to 
hold the heat for 1 hr. at 550 F, raise in 15 min. to 
640 F and hold for 1 hr. The temperature is then 
raised to the soaking temperature in 15 min. 

Conformance to these principles has generally re- 
sulted in satisfactory physical properties of test bars. 
However, although proper melting and heat-treating 
procedures were in effect, several tensile test bars 
were tested which failed to meet the minimum tensile 
strength specified for the ASTM No. 4 and No. 17 
Alloys. 


Table IV. Physical Requirements For Sand Cast 
Magnesium Alloys 














Minimum Required 
Alloy 17 Alloy 4 
(Eclipsaloy 56) (Eclipsaloy 15A 
Heat Heat 
Heat Heat ; 
Treated Treated 
; Treated bite Treated teed 
Tensile 
strength, p.s.i. | 30,000 34,000 | 32,000 | 34,000 
Yield 
strength, p.s.i. 10,000 18,000 10,000 16,000 
Elongation % 6.0 1.0 7.0 3.0 
Brinell hard- 
ness @ 500 Kg. 50 70 | 48-60 65 























The results were slightly below the minimum prop- 
erties which are listed in Table IV. An investigation 
of melting and heat-treating practices, including 
checks of temperature control instruments, confirmed 
that both operations were being properly ‘performed, 
and did not appear to be the cause of the poor results. 

Investigation of the sand, pattern equipment, also 
gating and risering methods failed to disclose the 
cause of the test bar failures. However, it was noted 
that the test bars yielding poor physical tests invari- 
ably had an unusually rough surface. Further investi- 
gation disclosed that the rough surfaced test bars 
were cast in molds which were not rammed sufh- 
ciently hard. 

The mold hardness of these soft molds was be- 
tween zero and 20 A.F.A. Standard. On the other 
hand the mold hardness for molds which yielded 
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Fig. 7. Temperature control on melt of molten magnesium. 


oth surfaced test bars was in all cases between 
und 60 A.F.A. Standard. Therefore, as the soft 

lds were unsatisfactory and resulted in unsatis- 
ry test bars, we have since maintained the mold 
ce hardness of all molds between 40 and 

A. Standard. The resulting smooth test bars have 
yielding very satisfactory results in physical 


The test bars with the rough surface revealed 
slizht oxidation penetrating from their periphery to 
epth of one to three thousandths of an inch into 
test bars. This caused a “notch effect” on the 
surface of the test bar, resulting in reduced strength 
the sample was subjected to tensile stress. Con- 
ion of this belief is the fact that poorest results 
obtained in solution treated and aged test bars, 
h are known to be more sensitive to the notch 
than are test bars which were solution treated 
only. It was also noted that a slightly larger grain 
size resulted in the test bars poured into soft molds, 
probably due to a lesser chilling effect of the loosely 
packed sand in the mold. 


Melting Furnace Maintenance 


With the demand on productive capacity of mag- 
nesium extremely high, it is important that melting 
room operations be chgcked continually so as to re- 

duce lost time to a minimum. Thermocouple equip- 
ment should be kept clean and well maintained in 
order tc obtain quick and accurate response to tem 
perature changes in the melt. Frequent checks should 
also be made on the rate of heating being obtained 
from the various melting furnaces. It is not uncom- 
mon for an improperly maintained furnace to indi 
cate a rate of heating only 50% that of a properly 
maintained furnace. Burner settings and furnace con- 
ction should be checked and burners and furnaces 
kept clean, so that each furnace is operating at its 
maximum capacity, thus resulting in more pounds of 





metal melted per furnace. Furnace 
should be checked chemically to obtain most efficient 
combustion and to increase pot life 

Adequate skimming and crucible cleaning equip 
ment should be 
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available to fit crucible contour 
facilitate cleaning crucibles after pouring. Thermo 
couples should be checked periodically for accuracy, 
and repaired immediately if discrepancies are found 
Pyrometers should be enclosed in airtight boxes pro- 
vided with positive air pressure to prevent fumes 
from corroding the instruments. The instruments 
will, as a consequence, yield longer and more accurate 
service. 


Conclusions 


A number of foundry variables must be closely 
controlled in order to successfully produce magnesium 
alloy sand castings. 

Although chemical contents are relatively easy to 
maintain within the specified limits, some precau- 
tions must be taken to prevent contamination by 
other elements, and loss of alloy content owing to 
segregation. Silicon contamination results from con- 
tact of sand with molten magnesium at temperatures 
in excess of 1600 F. Lead, copper, nickel, and alumi- 
num are easily alloyed with molten magnesium and 
should be carefully excluded from the magnesium 
foundry. Manganese content in magnesium alloys 
will tend to decrease if the melt is held below a tem- 
perature of 1300 F 

Physical properties are maintained well above the 
specified minimum by proper melting and heat-treat- 
ing procedures. However, smooth surfaced test bars 
are also necessary for obtaining the best results. 
Rough surfaces introduce a “notch effect,” especially 
on solution treated and aged test bars, whi 
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sensitive to the notch effect 
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Proper furnace and tool maintenance is required 


for efficient, economical and clean melting practice 
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Phenolic Fibre in Airplane Parts 


by GERALD ELDRIDGE STEDMAN 


The phenolic fibre injector chutes installed in the wing of a P-51 Mustang fighter, one for each 
guns in each wing. From these open chutes, spent shells are ejected into the air. 
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S THE B-25 MiTCHELL sticks its lethal nose into 
the hornet’s nest of combat over all the war 
fronts, it is interesting to know that better than 

30% of all nose parts (or 60 in all) are formed 
from phenolic fibre. Carrying 14 machine guns and 
a cannon, the B-25 has more fire power than any 
other airplane of its class. London papers were full 
of its devastating invasion accomplishments. 

North American Aviation, Inc., designers and con- 
structors of the B-25 Mitchell, have perhaps gone 
further in the use of phenolic fibre parts than any 
other airplane manufacturer, particularly at its main 
Inglewood, California, plant. Ammunition chutes and 
buffers, cable and pulley guards, fairings, deflector 
plates, tail turret ejectors and curtain guides, pro- 
rectors, fuselage channels and flooring, gunner seat 
back rests, emergency hatch covers and gun charger 
knuckle guards, are among the parts formed trom 
this versatile material. Phenolic fibre is used also in 
the construction of many P-51 Mustang parts, the 
other military aircraft of North American design 
that has given such a signal account of itself in win- 

g this war. 
henolic fibres are used for so many formed parts 
nilitary airframes, not only because of the desire 
weight reduction and saving in critical metals, 
more importantly perhaps, to avoid the abrasive 


ds of metal-to-metal contact. Metal particles 
set afly as enemy air fire punctures a plane's en- 
closures in combat have fouled many a machine gun 


catastrophically. 


Characteristics : 

(he principle of resiliency is also involved. For 
example, it was years ago discovered that when a 
sandblast nozzle of chilled steel was used to direct 

lasting stream of metal or sand shot, the nozzle 
would quickly wear away, but by coating it with 


rubber, the give of the rubber would increase the 
nozzle life twentyfold. It is the same principle as 

lling with the punch” in the ring or “giving with 
the catch” in baseball. So phenolic fibre ejector 





An operator removes a phenolic part from the dte 
after forming on the three-cylinder pneumatic press. 
A manually operated valve controls the press. 
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A phenolic part is being 
press ajter forming. 


removed from the hydrault 























chutes, catching the spent cartridge cases of the ma 
chine guns, last longer and do not foul the machine 
guns with drifting metal particles. In first designs, 
the ejector chutes were of metal, which, under the 
impact of the stream of metal cartridge cases being 
ejected, wore out to become clogged hazardously 
within a single strafing run. Needless combat ac- 
cidents have been prevented and individual lives 
have been saved through the use of phenolic fibre 
parts. 

Phenolic fibres come to the North American plant 
in flat sheet which has a cotton base, impregnated 
with phenolic resin, made by a considerable number 
of manufacturers and varying greatly in its chara 
teristics and properties between the varied brands. 
Physical properties can be obtained from these base 
material manufacturers. Because of the variation in 
properties and characteristics, North American has 
originated its own standards and specifications with 
which all material must conform. There is a careful 
receiving inspection of it. One of the problems that 
makes its forming an art is this variability which 
an Operator must sense to conduct proper forming. 
The important consideration is that the sheet, prop- 
erly blanked, comes to the forming die about 98% 
cured and receives its last possible heat treatment in 
the forming operation. Any error in forming causes 
absolute waste of the product. 

Phenolic fibre has little or no elongation. Its 
‘spring back” in forming cannot be predetermined. 
All “dream ups” of its form design require “practical 
touch,” because of the unusual number of variables 
in handling it. So, it is unusually important that 
there be close liaison between engineering and shop 
in its successful fabrication. 

At present, this plastic is used on non-stressed 





















































































































parts because of the material's limitations from that 
angle. In forming, it requires right heat or it will 
blister disastrously. Die design must consider the 
totality of requirements involved in bends, flanges, 
contours, and dimple beads to accomplish all phases 
of the design completely in one press stroke. 


Design 


The diemaking for phenolic fibre is in the softer 
materials, such as Masonite, Kirksite, maple or 
phenolic fibre itself. Because there is no elonga- 
tion, there is no trimming required after forming. 
Of course, the one forming operation gives it great 
advantage compared to metal, in that it saves time 
in heat treating, straightening, trimming, buffing, 
burring and polishing. There will be a considerable 
field for it in the plastic age at the war's end, de- 
pending upon controlling its variables, the develop- 
ment of finer base materials and automatic forming. 
Its use depends upon the quantity of parts to be pro- 
duced, the class of material used and the avoidance 
of tooling hazards. Phenolic fibre takes practical 
tooling and expert thought to work it properly. The 
tool design and its method of quick forming is all 
important. Better than 85% of North American 
Aviation’s patterns are developed in its shop and are 
therefore blanked to proper size. 

Properly to visualize the North American phenolic 
fibre forming method, we discuss here the forming of 
the gun ejector chute installed in the wing of the 
P-51 Mustang. This plane mounts machine guns in 
its wings, fired by remote control, the spent cartridge 
cases being ejected in a stream that falls into this 
chute which spills them into the air. 

The idea for the phenolic fibre forming originates 
in engineering and a part drawing is conceived. An 
experimental mock-up is developed. The activity 
then becomes coordinated with tool planning and 
design. This is accomplished by a coordinator, who 
steers it through wood shop pattern making and into 
production. He is a most important factor in flat 
pattern development, and it is this liaison between 
engineering and production to which North Ameri- 
can largely attributes its success. He follows tools 
and production, being responsible for correct mate- 
rial, formability and all other processing details. This 
coordination is of the utmost necessity as long as 
manufacturers remain unable to perfect a consistent 
plastic sheet. 

From this activity, there is produced an engineer- 
ing part drawing which tool planning uses to break 
down the sequence of operations and provide a rout- 
ing or operations sheet. All this material and history 
is then passed to the die design group for necessary 
tool design drawing and tool orders. 


Tooling 


The tool design drawing is peculiarly individual, 
in that an artist's perspective is developed rather than 
a true mechanical drawing. The parts are of such 
nature that a mechanical drawing would be too in- 
volved. There is no bill of material. Dimensions are 
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An operator places an unformed part on the asbest 
shelf of the preheat oven in the phenolic fibre 
partment. 


established by working from the engineering part 
drawing itself. All the different methods in press 
forming are involved, such as mounting in the press 
quick acting clamps, stops, type of cam action, 
shrinkage allowances, stretch and cutout. All 
requires good team work to develop a design 
will accomplish the forming all at once and wit! 
combination of manual and press operations. 1he¢ 
wood shop, with all this material, proceeds to th 
die making. Masonite, maple, phenolic fibre 
Kirksite are used. 

Masonite is easily worked, rather cheap, and a 
fast as anything that can be used in such die making 
Kirksite has unusual wearing ability, strength and 
impact resistance. It is easily machined, can be cut 
on a band saw, taps readily. Sheet Kirksite is used 
among other things for the hinge plates on the dies. 
It is easy to work and is remelted for other uses when 
the original die is obsolete. In larger dies, particularly 
where the spring back tendency has to be considered, 
maple is used to advantage. 

The designer selects the die material, gets dimen- 
sions and layout from the engineering parts and tool 
design drawings and proceeds to that series of ma- 
chining operations essential to making the die so 
that all forming will be accomplished in one press 
operation. Folding, cam movement, positioning, part 
holding, quick acting toggle clamps for the last form- 
ing Operation, return flanges and pressure applied 
by pneumatic press are some of the die making con- 
siderations. Tool holes in back and sides are a par- 
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An operator removing a phenolic part from a die on 
a rotary turntable. He turns the table with a foot 
pedal, bringing the desired dies into position. Un- 
formed parts are held between spindles in the center 


of the table. 


ticular concern, in that all parts are worked from 
these which are coordinated with assembly jigs. They 
cannot be prelocated. Clamps usually are of the manu- 
ally operated, quick action type. 

[he die maker develops a rough pattern template 
for blanking the part to prove the tooling is satis- 
factory at the same time the die is test run. All 
changes required are refined to make a completed and 
proved part. This is given a trial production flight. 
Dies demand unusually capable workmanship to 
achieve that polish and finish necessary to minimum 
friction. The flat blanking pattern is developed and 
shop contact checks it for symmetry and production 
work, based upon its coordination to the facilities 
of the North American three-plant setup at Kansas 
City, Dallas and Inglewood. It is then passed to 
master lines section, the part being still in the flat. 
Lofting prepares templates by fluorescent X-radiog- 
raphy and the blanking template is completely devel- 
oped with all features, such as holes, notches, cut-outs 
and other information upon it. This is released to 
the shop to make any other necessary tools called 
out on the routing sheet, such as blanking and drill 
jigs. 


Forming Methods 


As a rule, the quantity of run, shape and size of 
the part determines whether the flat will be stamped 
by blanking die or contoured by router jig. These 
are also made by the tool department. 

Before the regular production flow, it is necessary 
to “prepare shop.” The male dies are set up and 
lubricated. A paraffin oil is used with wood dies 
while regular axle grease is used on Kirksite. 

The pneumatic press of North American design, 
handling most of this phenolic fibre forming, is a 
multiple, three-cylinder press whose 12-in. cylinders 
have a 30-in. stroke, using 90 Ib. line pressure, con- 
trolled by a manually operated valve. The three 
cylinders can operate individually or in unison. De- 
signed specifically for this type of forming, pressure 
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up to 11 tons is possible though the roof pressure on 
work to date is 5 tons. The press bed is 36 in. by 
12 ft. The phenolic fibre on this ejector chute is a 
special Westinghouse No. 444 which has good flexi- 
bility and other favorable forming characteristics. 

Floor layout facilitates handling. Preheat oven, 
press and flat storage facilities must be integrated for 
progression. The work is handled with leather gloves, 
blanks being first introduced into a gas-fired oven, 
the work being laid on asbestos shelves. The work 
will blister if it touches metal, though it is all right 
to suspend it by hooks through material holes. The 
oven size is determined by the blank forms to be 
accommodated. 

Coming from the oven, the flats are placed on the 
press dies. A large monitor clock, graduated in 
seconds, is above the press. The time in the press 
varies between one and two minutes, being con- 
trolled by the judgment of the operator. Forming 
phenolics is a distinct art. The operator can tell the 
required press interval by the feel of the die and 
material. He usually checks the formability about 20 
seconds before removing the formed part from the 
press. This check varies with thickness and other 
material characteristics. 

The color of the phenolic fibre blank tells much 
concerning its curing. If dark, it is hard and prob 
ably overcured; if light, it is soft and undercured. The 
flexibility of the blank is a distinct forming considera 
tion. The time of the forming cycle under pressure 
in the press for varied thicknesses approximates: 1/16 
in., 60 sec.; 3/32 in. 90 sec.; 1/8 in., 120 sec.; 
3/16 in., 150 sec.; 1/4 in., 3 min. 


Assembly Operations 


After forming, the tabs are trimmed and the part 
is drilled. Phenolic fibre is easily machined. The 
ejector chute is drilled in a jig to coordinate with the 
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An end plate is attached to the phenolic fibre gun 
ejector chute on the automatic squeeze riveting 
machine. 
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Using a hand drill, a mechanic countersinks holes in 
a phenolic part. 


other parts involved in the assembly. The holes are 
countersunk for flush riveting. The ejector chute 
catches all cartridges, extracts them through the wing 
bottom, picks up no zinc or oxide, has greater wear- 
ing qualities than metal, and eliminates noise. There 
are six such chutes on each P-51 Mustang. 

On all phenolic fibres, riveting is accomplished by 
pneumatic squeezers. Operating by air pressure, 
these squeezers save time and energy. The squeeze 
is in One Operation and requires but one worker. It 
is important that a 3¢-in. edge distance be held from 
the center of the hole to the edge of the material. 
This gives sufficient clearance so that the phenolic 
form will not crack because of the riveting. The hole 





in phenolic forms has a tendency to spread with the 
swelling of the rivet rather than tightening, as is the 
case with metal. 

By a vibrating type of riveting, the fibre has the 
tendency unduly to crack. Pneumatic slow squeezing 
prevents this. In flush riveting of phenolic forms, 
the countersink should be just slightly undersize as 
the rivet is self-seating. The riveting is to prevent 
any hazard to the feed into the ejector chute. Finally 
formed and riveted, the part is dipped in a solvent 
to prevent moisture and seal it against warp. It is 
then ready for assembly on the wing section of the 
P-51. 

For other types of phenolic fibre forming, North 
American has invented a turn table rigging which 
accommodates ten dies for bench forming. This table 
is 8 ft. in diam., on rollers and the stops are posi- 
tioned by foot pedal. Its center has a series of vertical 
classifying pegs to hold the flat blank stock for each 
die. The press loading zone is nearest the oven and 
the rotation is such that the operator loads, moves 
and extracts the varied forms from these bench dies 
in sequence. Clamped and held during the rotation, 
the cycle is timed to the interval of their proper re 
moval after appropriate press time. 


Post-War Use 


Phenolic fibre is a material of which much use will 
be made in all forms of design after war. There is 
always some way to be found to form any part, no 
matter how complex in angle and contour. But the 
accomplishment depends upon the incorporation in 
the die of much shop experience. One must know 
how to handle the many variants in materials. Some 
of these will form, others will not. Greatest of all 
essentials is to know the art of forming phenolic 
fibres and to incorporate that knowledge into its die 
design, bearing in mind that the entire operation 
must occur in one stroke of the press. 
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The extensive use of phenolic fibre forming is shown by this collection of parts made in North Americas own 
department. 
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MATERIALS AND DESIGN 
Malleable Iron Castings 


Engineering Properties of Malleable Iron Castings 


Malleablie cast iron is a widely used engineering material 
that is a white iron in the as-cast condition. By a suitable heat 
treatment the hard and brittle white iron casting can be changed 
into a ductile, machinable material known as malleable cast 
iron (or, More simply, as malleable iron). Since malleable iron 


cast iron are given in Table 2, with emphasis on the physical 
properties of the material rather than its chemical analysis. 

The proper malleablizing heat treatments for malleable irons 
are very important in the production of uniform, machinable 
castings. Some representative malleablizing treatments are out- 
lined in Table 3. It is to be noted that the effects of certain 
























































castings are generally poured in sand molds, they are subject 





to the same limitations and have the same advantages as other 





sand cast parts. Almost 50% of the metal poured goes into 








Table 2. Resumés of Common Engineering Specifications 
gates, risers, shrink-bobs and sprues. 





for Malleable Irons 








The materials for malleable iron castings are usually melted 




































































































































































+ 
and prepared in either a cupola, an air furnace, an open hearth, Tensile Yield Elong. in = bond 
of in an electric furnace (or in combinations of these in duplex Specification Strength, Point, 2 in. + 
or triplex processes). Where high quality castings (having p.5.4. ps4. % Tr) 
both high tensile strength and elongation) are desired, the air . + ' 
furnace or the open hearth (or a duplex or triplex process) is ASTM A47-33, 30,000- 32,500- SaB| 
_— : . : - Grade 32510 52,000 35,000 10-18 + , 
used. While the malleable iron made in a cupola is a higher . decdecdiech 
cart product and has lower tensile properties than air fur- _SAE Grade 32510 | 50,000 min. | 32,500 min. | 10.0 min. si 44 
nace ::on, it is not necessarily of inferior grade. The cupola ASTM A47-33, 53,000- 35,000- TTT 
pro usually has better machining qualities and produces Grade 35018 60,000 40,000 18-25 Ty | 
pre castings that are freer from leakage; this type of mal- SAE Grade 35018 | 53,000 min. | 35,000 min. | 18.0 min. i 
leat on is used largely for fittings, while the lower carbon ~USNavy 46-1-8c, te To | 2 ; 
air lace iron goes into more railroad, motor vehicle and Type A, Black 53,000 min. | 35,000 min. | 18 min. i | 
machi ery parts. (ungalvanized ) a rT 
TI are four common types of malleable iron as listed in Type B,Zinc-coated | 50,000 min. | 32,500 min. | 10 min. 
Table . The two important phases in the successful production (galvanized ) 
of me: eable iron castings are: Securing the proper analysis in Federal QQ-I-666 Same as 46-I-8c 
the r<it (a composition that will respond to the heat treat- . 
ment’ and using the correct malleablizing cycle. As in the heat treatments are greatly influenced by the analysis of the $4 
case c! gray cast iron, the chemical analysis of malleable iron iron being treated. Ladle additions of alloying agents are often “ 
is seliom incorporated in commercial engineering specifications. used to control the structure and/or characteristics of the prod- 
The ‘rOximate composition is included in Table I. uct. Some of these agents may aid or speed the graphitization itd 
Se f the common engineering specifications for malleable process (Si, Al, Ti, Zr, Ni or Cu), others are used primarily TT 
= | 
Table 1. Types of Malleable Cast Iron . 
tt 
se basil Structure After | s 
Typ C PP die % Approximate Heat Treatment* Malleablizing Remarks 
OM PORNOM, "70 Heat Treatment 
Malleable | Total carbon: Soak at 1500-1800 F. until | Small nodules of | A cheap, tough, machinable material used 4 
Iron 1.75-3.00 massive cementite is decom- | “temper carbon” | where resistance to shock and wear is 
| Silicon: 0.75-1.00 | posed, then cool slowly (10°- | or graphite im- | needed; annealing costs $5.00-6.00 per 
30° per hr.) bedded in a ma- | ton and requires 3-7 days in typical batch 
aaa trix of ferrite type furnaces emus 
Pearlitic Total carbon: Interrupt the malleablizing | Has some com- | Has higher strength and yield point and 44 
Malleable 2.00-3.00 treatment before completion | bined carbon (in | lower elongation than ordinary malleable 
Iron Combined Car- and cool the castings 10-100 | pearlite) in ferrit- | iron; compared with forgings and wrought 
bon: 0.30-0.40 | F. per hr.; or cool rapidly | ic matrix; graph- | steels of the same hardness, it may be 
| Silicon: 1.00-1.20 | after malleablizing, then re- | ite is also present | machined in less time and with longer 
ae. ee heat to form pearlite tool life At Pelee 
Spher- (Same as for The partial graphitizing heat | Has spheroidized | This material has higher ductility than 144 
oidized pearlitic mal- treatment (see above) is fol- | cementite (com- | pearlitic malleable iron and may be mal- 
Malleable | leable) lowed by a _ spheroidizing | bined carbon) ina | leablized and spheroidized in a fairly 
tron +s treatment at 1200-1300 F. matrix of ferrite | short cycle 1 
Alloy Similar to regular | May be any one of the above | May be any one of | Intermediate in strength between ordinary 




















Malleable | malleable with the | three types or heat treatments, | the above three | malleable iron and low carbon cast steel; 4+ 
Iron addition of small | depending upon analysis and | types of structure | a bit more expensive than ordinary mal- tT 
amounts of ferrite | upon the structure desired leable iron; has good machining qualities i" T 

| strengthening al- and high yield point; not as common as im! 





loys (such as Al, 





above types 

















Cu or Ni)?. 














* The actual heat treatment will vary with the analysis of the iron, with the type and eize of charge, as well as with the type of annealing furnace used. 





* An example would be the Ford crankshaft of the following composition: 1.50 C, 1 Si and 1.75% Cu, although this is often called a cast steel. 








(Continued on page 1669) 
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NUMBER 82 (Continued) 


to strengthen the ferrite, some will retard the decomposition of 
pearlite, and the formation of graphite is retarded by such 
elements as Mn, Cr, Mo, V, and W. 

A short preheating (600 F. for 8 hr.) is sometimes used for 
promoting graphitization; this treatment evidently increases the 
number of crystallization centers at which graphite modules can 
form. Also, the silicon content influences the time required 
for graphitization; irons containing 1% Si require about 24 hr. 
at 1700 F. for complete graphitization while 1.7% Si irons 


























MALLEABLE IRON CASTINGS 


above, malleable iron castings may be heat treated for increased 
hardness or surface hardened (by salt bath, or by flame or in- 
duction hardening). Some types of malleable irons may be 
hardened to 350-500 BHN, depending upon the treatment and 
tempering temperature. Surface hardened castings may be 400- 
500 BHN after treatment. 


Table 5. Common Trade Names of Special Malleable Irons 










































































can be graphitized in approximately 3 hr. at the same tem- 
perature. From these facts, it can be seen that silicon promotes Trade | Type of Malleable Remarks 
ee . , ; Name Iron 
graphitization and, therefore, is kept as high as possible con- 
sistent with good physical properties. Promal | Pearliticmalleable | A Link-Belt Co. product and 
n addition to the malleablizing heat treatments mentioned iron one of the early pearlitic 
i ee ____|_malleables on the market _ 
: Fe Z Metal | Several types of | Made under Ferrous Metals 
Tab!: . Representatwe Malleablizing Heat Treatments pearlitic and sphe- Company's patents; a range 
roidized malleable | of strength and hardness (as 
wd f ; : yf irons with low al- ast) are available 
™ Ean Steps in the Heat Treatment Process _loy contents . 
— Super-Y An alloy malle- | This material is intermedi- 
Cup 1. Heat Casings to 1650-1750° for 40- | able iron | ate between ordinary malle- 
Mal ble 60 hr. able and cast steel; its tensile 
Trot | 2. Cool slowly (at not more than 10 strength is 62,000 pss.i.; 
per hr.) to 1250° | yield point is 45,000 p.s.i.; 
3. Remove castings from the furnace and and has an elongation in 2 
1 os air cool h * in. of 18-20% : 
Spl 1. Heat castings to 1650° for 15 hr.’ Super- | Speciallyprocessed | Produced by Jefferson Mfg 
2. Cool in furnace (with door open) to mal | hard malleable | Co. 
Malleabl 1250° toa al —- 
a 3. Hold at 1250° for 20 hr. Bel- An electric melted | > 708 by Belle City Malle- 
4. Remove castings from furnace and air ee a 
1 “Lecto pecially annealec Product of io Brass Co. 
(Total time — 48 hr.) Iron to prevent brittle- | 
All fal- °° | 1. Heat castings to 1650° for 20 min. when rte hot 
le Iron | 2. Air cool to 1200° ~~ ao me Gis aiisindt- 
(Th rd | 3. Reheat to 1400° and hold for 1 hr. Lancast A series of high | Lancaster Malleables and 
( haft) | 4. Furnace cool in 1 hr. to 1000° Alloys | strength, abrasion | Steel Corp. is the producer 
5. Remove castings from furnace and air | resistant malle- 
cool / = | ables 
aes Arma- | High strength | Made by Saginaw Malleable 
* Using furnace with the castings sealed in boxes, the time for step | : 7 alleable I re 
varies 40 to 60 hr.; in a continuous controlled atmosphere furnace this steel pearlitic Malieabie ron UO. 
part process can be performed in 18 to 36 hr. a eee ' oe le ‘in aie 
» From ort Cycle Malleablizing of White Cast Iron,"" Howe, Inon Ace, Certified | A high strength | Produced by Erie Malleable 
Vol. 1 lan. 18, 1945, pp. 66-68. ’ 
, Malleable | malleable Iron Co. 
See also Table 1 and Table 4. | 
* From ‘‘Metals and Alloys Data Book,’’ (Reinhold Publishing Corp.) p. 212. ron 
lable 4. A Comparison of the Physical Properties of Malleable Iron and Other Cast Ferrous Materials 
Tensile Yield . Solidifica- | . Weight hi 
Material Strength,| Point, Elong. BHN tion Range, | Shrinkage Lb./Cubic | Macpin- Mod. of 
in 2 In. | Per Ft. ability | Elasticity 
D.58. | p.5.8. | Deg. F. | In. 
| 28,000- | | | 
| Gray iron’ _| 34,000 a __— _| 165- 200 | 2000-2400 | lg in. |.0.252-0.271 | — ___| 14,500,000 
Ordinary | 50,000- | 30,000- | | | | | 
| Malleable Iron’ _| 60,000 | 40,000 |10-25% | 110-140 | 2065-2100 | 3/16-1/4 in. | 0.259-0.268 | 100-150 | 25,000,000 
| Pearlitic | 60,000- | 35,000- | 
| Malleable elron _| 80,000 | 45,000 8-15% | 140-200 | — | 3/16-1/4in. 0. 259-0.268 | 70 | 27,000,000 
Alloy Gray | | | | | 
iron* js | | 000 | = — 5 275 |. — | — - __—__| 20,000,000 
High Strength | | —F | | 
Cast Iron’ | 50,000 | — | — | 350 | 2120-2325 | 4/32-5/32 in : 48 __| 21,000,000 
0.30% C Cast | 70,000- | 40,000- | | | | 
Steel (Annealed ) | 80,000 | 50,000 5% | 140-155 | 2590-2695 | e-% in. 0.284 __— __| 30,000,000 
Alloy | | 
Malleable Iron** | 120,000 | 95.000 | 65%} 255 | — | — : — 27,000,000 





* See Footnote (5) Table 3; ® ASTM Type 30; ® ASTM Grades 32510 and 35018 (averages) ; 





10 ASTM Type 60; 141 Meehanite GA. 
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es 96 SILVER BABBITT STAYS PUT! 


ven in heavy machinery, where ponderous 
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pressure puts crushing loads on bearir 


N-B-M Silver Babbitt has made good. 





e It resists “squeezing out” fully as well as any tin- 
f° base babbitt. It equals them, too, in: Anti-Fric- 
tional qualities « Ease of bonding « Embedability 
and Retention of hardness at high temperatures. 
Thousands of wartime installations have proved 


the toughness of 





N°-B°M 
SILVER BABBITT 
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NUMBER 83 METHODS AND PROCESSES 
June, 1945 Forging 


Forging Magnesium Alloys 


When very light parts are required for a structure, with 
stiffmess and strength as corollary requisites, magnesium forg- 
ings may be considered as a possibility. The lightest structural 
metal, magnesium alloy, in the forged condition possesses tensile 
strengths of 45,000 to 53,000 p.s.i., while cast alloys usually 
develop about 35,000 to 40,000 p.s.i. It weighs only about 
two-thirds as much as aluminum alloys, and less than one- 
fourth as much as steel. Its strength is low in comparison with 
steel, with modulus of elasticity of 6,500,000 p.s.i., but because 
of the added amount of material available by reason of its low 
weight, stiffness of light parts may frequently be increased by 
making them of magnesium. 

Weights of magnesium forging alloys compared to those of 
other common metals are: 


























Gra Cold 
Metal Mg Al Cian A Rolled | Brass | Monel 
| Steel 
eight—|\0.065-| | : 
cu. in. \ 0.067 | 0.096 0.256 | 0.283 0.309 | 0.321 





Viagnesium may be forged by hammer, press, or upset meth- 
oO The alloy must be selected with regard to the type of 
ing process and to physical properties required. Standard 
lloys used for forging are given in the following table: 


> 
= \< 


As magnesium alloys of less than 8.0% Al content do not 
respond readily to heat treatment or aging, it is necessary to 
rely upon stock, blocker die design, rate of working, and tem- 
perature of forging for physical properties of AM3, AM52, 
AM57, AM65, and when used, AM-C74. AM58 may be sup- 
plied in the heat treated condition. A solution treatment of 
2 hr. at 700 F., a water quench, and an aging treatment at 
about 340 F. for 20 hr. is typical. This treatment is designated 
as T5, and results in increasing the yield strength, with slight 
decrease in elongation. 

Forging stock is usually extruded rod or other extruded mate- 
rial, providing a fine grained, sound stock. It is usually cut to 
size on an abrasive wheel cut-off machine. Great care must be 
taken that the cut be smooth, and that all notches, sharp corners, 
tool marks, and other stress-raisers be eliminated. 

The design should make pravision for generous fillets and 
radii, and section changes should be as gradual as possible. 
For most forgings, dies designed for aluminum are suitable for 
magnesium also. Tolerances for size and mis-match are in 
general the same. These might be: For dimensions under 2 
in., +0.010 in. increasing by +0.003 in. for each additional 
in.; for height, through parting line, +1/32 in. for small forg- 
ings, +1/16 in. for large forgings. 

Draft allowance for hammer forgings is usually 7°, as for 
aluminum, with smaller allowance for press and upsetter dies. 
Die life is about the same as for aluminum. A good quality 
die steel should be used. 


Table 1. Magnesium Forging Alloys 

































































Designation Nominal Chemical Composition 
, | | Sigerth by x ibeagror) Oe bites frie. 2b MAR Let Remark: 
Mag. | Dow |ASTM Al Zn Sn \(max.) | (min.) Str. Str. | Elong. 
= 
AM3S | M-l | 1 — | — _ 0.3.) 1.2 36,000 | 26,000 | 7 Lowest cost alloy. Easily forged, 
ey? | = ae aes vere and easiest to weld. ve 
AM52S FS-1 | 18X | 2.5-3.5 1.3 | —_ 0.3 | 0.1 | 39,000 | 28,000 15 Easily forged, with widest tem- 
q (max.)| _—s_i aS SE perature range. 
AMS57S Jel | 8X |58-7.2|0415| — | 03 | 0.15 | 42,000|27,000| 12 | General purpose alloy. Good 
strength but somewhat difficult 
a ; ow ‘a eee to forge. 
AM58S O-1 | 9X |7.8-9.2| 0.8 0.3 | 0.15 | 46,000 | 32,000 | 10 | Heat treatable; good strength. 
Aged (max. ) — 48,000 | 34,000 6 | Most difficult to forge. 
Quenched | 50,000 | 34,000 6 
| _and Aged ‘nl Ni | 
AM65S D-1 — | 3.0-4.0 — 4.0-6.0 | 0.3 | 0.4 | 38,000 | 22,000 | 12 | Easily forged on presses or ham- 
mers. 

























































































Addition of the letter “S” to the alloy designation indicates 
a high-purity grade of the same nominal composition. 

In addition to these alloys, the composition AM-C74S is 
sometimes used for press forgings. It has a somewhat higher 
elongation than the other forging alloys. The composition is 
3.0 Al, 3.0 Zn, 0.2% Mn, balance Mg. 

Alloys containing more than 6% Al are difficult to forge 
rapidly, so that AM3, AM52, and AM6S5 are usually used for 
hammer forgings. When the higher strengths of AM57 or 
AMS58 are required, the part is usually fabricated on hydraulic 
or mechanical presses, or by a combination of operations with 
hammers and forging presses. Use of hammers may reduce 
the size of required forging equipment. 


Forging temperature ranges in use for the standard alloys are: 
AMS52S, 600 to 800 F.; AM57S, 600 to 700 F.; AM58S, 600 
to 700 F.; AM65S, 700 to 800 F.; AM74S, 600 to 650 F. 

In production, the job is set up to run at a definite temper- 
ature, +10 F. Whenever possible, the entire forging operation 
should be done in one heat, as reheating increases the possibility 
of cracking transversely to original flow lines of the material. 
Trimming should be done at a temperature of about 400 F. 

Lubricants in common use are tallow, beeswax, colloidal 
graphite in water, combinations of oil and graphite. These are 
usually applied to the dies by spraying. 

The forgings are usually given a chrome-pickle treatment to 
protect them during storage or shipment. 


Prepared by Kenneth Rose, Engineering Editor 
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FILEWORTHY 


PRE-FORMED SPRINGS SPEED ASSEMBLY 
OF FIELD TELEPHONE GENERATOR 


FACTS 


Holtzer-Cabot Eliminates Costly Hand 
Adjustments By Using Accurately 
Pre-Formed Be Cu”? Springs 


Ability of Beryllium Copper™? to be 


pre-formed during hardening has made | 


it possible for Holtzer-Cabot to pro- 
duce contact assemblies for their field 
telephone generators without any man- 
ial adjustment — resulting in lower 
tion costs, faster assembly, and 


less drift in service. 


produ 


The contact assembly, consisting of 
vo identical blades with slight offset, 
contact pressure within 
narrow | The tradi- 
this problem was to 
assemble the blades flat and bend each 
blade by hand, overbending to allow 
for springback and inevitable relaxa- 
tion. This method is obviously costly 
and open to human error; there is lack 
of permanence in the adjustment, 
especially for high temperature serv- 
In addition, the ductil- 
requires a 
obtainable 
beryllium copper. 


maintall 
| 


relatively mits. 


tional answer to 


wmrlatie . 
ice Conaivions 


y | . . . 
eedea tor bending 


ipstantial sacrince o! 


= = 
rioitzer-Cabot 


supplied Instrument 


Specialties with carefully adjusted 


ELASTIC MODULUS of BERYLLIUMCOPPER™ stresses. For a spring with a given 


COMPARED WITH COMMON SPRING ALLOYS 


STAINLESS STEEL | witlobicdal 
CARBON STEEL 4 


eS 


ELASTIC MODULUS 4/04 


_—— 


33 


One physical constant which always 
enters into the design of springs is 
the elastic modulus or the ratio of load 
to deflection for a given design. This 
stiffness characteristic of spring ma- 
terials influences the selection of the 
material for many applications. If a 
large amount of energy is to be stored 
within a small space, a stiff material 
having a high modulus (low deflection) 
is used. If sensitivity is needed, as in 
instrument springs, a low modulus 
material is selected which has a large 
deflection with a given load. 
Modulus also affects 
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224 BERGEN BOULEVARD 





MIiCcCROoO-PROCcCESS€e0™ 





model assemblies to give exact pres- 
sure required. I-S engineers then de- 
veloped tools to produce the required 
offset. angles and heat-treating fix- 
tures to hold the angles during hard- 


adjusting 
the 


ening heat-treatment. No 
is necessary when assembling 
micro-processed contact blades. 

Design engineers are invited to dis- 
cuss such cost saving and design im- 
proving plans with I-S engineering 
staff. 


deflection, the material having the 
highest modulus will be the highest 
stressed. Since beryllium copper has 
a modulus value midway between non- 
ferrous spring materials and steel, it 
can be designed either for sensitive 
calibrated springs or for energy stor- 
ing springs. 

The modulus of heat-treated Be Cu 
is considerably higher than that of 
the un-hardened alloy. If deflection 
rate is important, developmental or 
experimental parts should be made 
only from properly hardened Be Cu™P, 

I-S laboratory facilities are avail- 
able for consultation on any modulus 
question. 


Ve I-8 
SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC, 
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LITTLE FALLS, NEW JERSEY 
BERYLLIUM COPPER 














TEMPERATURE COMPENSATION © 
OF SPRINGS 


In an adjoining table are elastic mod- 
ulus values for commonly used spring 
alloys at room temperature. All of 
these alloys, including Beryllium Cop. 
per, show a change in modulus or stiff. 
ness with a change in temperature, 
most materials showing increased de. 
flection at a given load with an ip. 
crease in temperature. Increase jn 
deflection of beryllium copper springs 
is approximately one percent for each 


30° C, rise in temperature, 

In calibrated springs where the 
effects of temperature are portant, 
temperature errors are wu: com- 
pensated by such means as metallie 
elements, change in resi ice, OF 
change in permeability wit empera- 
ture. Compensation may be ob- 
tained by using a spring up of 
two elements*; one, usual), ryllium 
copper, having the norm legative 
temperature coefficient and the other 
element of invar which has the un- 
usual property of increasing stiffness 


with temperature rise. 


Elinvar, a nickel-chromium-iron 


alloy has no change in modulus with 
temperature but must be 1 in the 
annealed state, restricting to low 
stress applications. A si! alloy, 
Iso-Elastic, has a const odulus 
when severely cold work« d heat- 
treated, which allows hig) rking 
stresses and a wider field 

Recently, a new age har g alloy 
of the Elinvar type has devel- 


oped which combines som: the de- 


sirable properties of bery! copper 
with a constant modulus. alloy 


age but 
e would 
you are 


a 


is still in the experiment: 
shows considerable promis 
be glad to keep you poste 
interested. 


* Patent No. 2,236,158 
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A limited number of co} of an 
article by F. S. Stickney; Making 
Spring Grade Beryllium Copper Wire,” 
are available through the rtesy of 


Little Falls Alloys, Inc. I-S will gladly 


send you a copy upon requé 
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ENGINEERING SHORT-CUTS 
An increasing number of design and production engineers have been stating th: spring 
specifications on performance rather than design. Actually, these engineers tell us at they 
want a particular spring to do, and then ask us to produce a spring to meet th physical 
and service requirements, The I-S engineering staff will gladly accept design re ibility 
and will produce springs to meet such performance specifications. To accept this r« ibility 
we need to have the following information: 
(1) How the spring is to be used. (1) Working load and working length. 
(2) The frequency with which it operates. (2) Maximum solid height and solid 
(3) Maximum operating temperature. length. 
(4) Corrosive conditions to be met. (3) Maximum outside and inside diam- 
(5) What tolerances are critical. eters. 
(6) The degree of stability required. The short cut to maximum spring per 
These are important as well as the follow- formance is to give the above data to 1-5. 
ing standard details as: We'll do the rest. 
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Two-component glasses, chiefly the soluble silicates; and (3) 
Multi-component glasses, including (a) the soda-lime-silica 
types, the material for the great bulk of commercial glassware; 
(b) borosilicate glasses, ranging from soda-lime-silica glasses 
with small amounts of added boric oxide to low-expansion 
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. NUMBER 84 MATERIALS AND DESIGN 
~ June, 1945 Glass 
5 eS, 
Glass—Types and Compositions 
| 
r Glasses are defined by the A.S.T.M. as inorganic products of 8.2 by 10° and 1.2 by 10" p.s.i. Values of the modulus are 
. fusion that have cooled to a rigid condition without crystal- increased by progressive substitution of lime for soda in the 
~ lizing. They are classified as: (1) One-component glasses, in- glass. Lime and magnesia in general increase the modulus, and 
T cluding fused silica, boric oxide, and phosphoric oxide; (2) 


boron oxide also causes an increase when present in amounts 
to 15%. Larger percentages cause a decrease. 

These basic properties are capable of wide variation when 
glass is prepared for a specific purpose. Glass is available in 
a great variety of forms, and in combination with other mate- 
rials to give it great versatility. 
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glasses containing little or no lime or soda; (c) special glasses, trT 
including (1) flint glasses, containing lead oxide, and ranging Close Varieties iit 
from cut glass to heavy lead glasses; (2) optical glasses, usually : iit 
silicate or borosilicate types; and (3) non-silicate glasses, of N ' agg — +++ 
limited use for special purposes. ame General Description Characteristics ++ +4 
rT f glass in general, one of its most valuable properties is Fused Pure SiO. Lowest expansion, best light I 
4. t] f extreme chemical stability, being second only to the Silica transmission, greatest chem- 4 
ne metals in this respect. It resists attack by all acids except teal durabilicy 
. les se -Le , = > ce «ate — ~——— — = ; 
hy uoric, but is attacked by strong alkalies. Another is its ame High P.O, Resistance to hydsolluori 
fi irency, when desired. Its electrical insulating properties cn cid 
al 1-combustibility are also responsible for large-scale uses. - = me — 
O properties of value are its practically unlimited color High About 96% SiOz Approaches fused silica in 
7 ities, excellent weathering qualities, extremely low co- Silica thermal shock resistance 
T of expansion, and its hardness. Heat-Re- | Borosilicate Low expansion, great dura 
can be molded or blown to complex shapes, but is sisting | ‘< bility 
| p lly non-machinable and cannot be cold formed. It can Thermo- | Borosilicate Small “afterworking’ 
be or drilled, and may be shaped when heated to plasticity. meter 
G s other than the one-component type have no melting Plate crn. Good durability 
pe but the softening temperature is given as the point at +————|— ————$_— : 7 
| w the viscosity is so reduced by heat that it reaches some Window Soda-lime | Good durability and work- 
1, al rily set degree of mobility. Ee Pee Ee | ability 
ds sile strength tests have little meaning, as the results are Con- Soda-lime-magne- | Good workability 
= n producible from specimen to specimen. The condition tainer | sia-alumina_ oF | a 
- of surface, nature and amount of internal stress, and size Bulb | Soda-lime- Extreme workability 
~ of specimen greatly affect results. For example, an annealed magnesia 
te about 44 in. in diam. might be expected to carry about - 7 r ] 
, - . ‘ Fai An Soda-lime-magne- | Workability, controlled ex 
j p.s.i., but fine fibers may show results as high as 500,000 Tubing Me * 2 seit “ bint AK ow SF 
p ensile strength may be determined as modulus of rup- | —* - ! — 
t rev Table- (a) soda-lime-mag- | Color, workability, durability 
wever. ; : & 
cient of expansion is the property of greatest importance ware nesia-alumina 
in nating thermal endurance. In general, silica and boron (b) potash-lead Color, luster, tone 
2 Ox lower the coefficient, the alkalies raise it the greatest | Optical (a) opti- Fixed optical properties, 
Tt amount, and other oxides have an intermediate effect. cal flint many | high homogeneity 
" Abradability, or yielding to grinding, is a practical measure ~(b) opti- | com- 
+. of ease of polishing. Taking fused quartz as 1.0, pyrex glass cal crown | posi- 
4. would have a value of 1.7, and so on down to 5.0 for the beeeseeerrl 1 So 
mt soft lead glasses. (c) spec- tions | 
rT” Modulus of elasticity for soda-lime glasses may be between tacle 
4 Typical Composttions 
| | FF ’ 
| Pyrex Ther- | Plate | Window | Bottle or Bulb .| Tubin Lime Ta- | Lead Ta- | Optical, | Optical, Spec- 
L Type | mometer Container) 7" 3 | bleware bleware Flint | Crown tacle 
| | ' 
" SiO. $10. |. 7a8. | Jaa |: 720 74.0 73.6 72.1 74.0 67.0 49.8 69.6 73.0 
a _ ——_— —— — _— ee ee | ~ - — a —_——— ——- —_—— - — 
- Al,Os O62 OS} 06 1.0 1.0 1.6 0.5 0.4 0.1 — 
BO; 120.1 104 | — = ub mall a % oe is —_ 9.9 , 
tT Ws | — | — | 05 |} 907). ot. et ee Ee Pe Pe” het eee ve ov i 
T OQ | — |: 04 73.0 pi er eh all = a a Te a — | — | — }_ 12.0 
. Mg9Q | — | O2 | — |..25 | 3.7 3.6 | 34 — | — —— _— 
BaO --- — | — i we — on ioe . 13.4 2.5 i 
PbO | — — — ew = wa mone 17.0 18.7 } 
r ONaO 45 | 98 | 13.2 | 142 | 153 | 160 | 163 | 18.0 60 | 2 | 84 | 140 
KO | — | O01. | |) — |) 06..). 06 1.0 m 9.8 8.2 8.4 1.0 
ae cr Sr oe eo a Se ea ee 8.0 . . 
Pos © thbtener: run ees Tere | ——_ tw << Te Me 7 7 7 a 
| AssOs | — | tv. MAG eae vane tr. iS — tr. tr. 0.5 0.3 tr 
T Prepared by Kenneth Rose, Engineering Editor 
> 
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JET PROPULSION WELDING | 


n and hereby does advise 





y order, Arcos has been weld metal. It ca 
ived in the manufacture of jet \ 





















years onan electrode those invo 
s developed for jet propulsion engines, that it is prepared to 


to weld the new metal 


opulsion lanes. The electrode must pro- ; 
promyen = 2 give them the proper electrode. 


duce a weld metal that will withstand the 
Arcos didn't seek this 


es and stresses encoun- 


problem — the 


great temperatur 
rcos. It is only one ©°' 


tered in the engines of these speed demons problem sought A 
several tough ones solved by Arcos. and 


of the air. 
we are always prepared to take on new 





Arcos may not disclose publicly the chem- 
istry or the physical properties of this new ones. That's the way Arcos makes friends. 
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Spraying Aluminum on Aircraft Engines 


by E. M. Littel, 
Chevrolet Motor Div., General Motors Corp. 


modern metallizing process sprays a 
coaung of aluminum, 0.002 to 0.004 in. 


t] on the cylinder head and barrel as- 
sembly of Chevrolet-built Pratt & Whit- 
n iation engines installed in bombers, 
ti or cargo transport planes to prevent 


ion due to extremes of weather. 
num, in the form of wire, is vapor- 





ized into a spray as it is fed through a 
special gun by a combination of air pres- 
sure, natural gas and oxygen. 

First, surfaces of the assemblies are 
thoroughly cleaned and slightly rough- 
ened. Cleansing or degreasing is by im- 
Mefsion in a solvent vapor. The roughen- 
ing is by sandblasting with fine sand. The 
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metallizing machine, 6 ft. in diam., has a 
rotating table equipped with six fixtures. 
The assembly rotates slowly while the 
metallizing gun travels vertically. Scav- 
enger oil lines are hand sprayed. 

No. 11 gage aluminum wire is fed 
through guns at 4144 to 4% ft. per min. 
Oxygen is supplied from a battery of 
cylinders, with pressure regulated to 28 
to 33 p.s.i. Air, with all moisture re- 
moved, is fed in at 60 to 65 p.s.i. Com- 
pressed natural gas is available at 26 to 
30 p.s.i. A completed assembly is turned 
out every 40 sec. 


Protecting Bearings 
With Air Conditioning 


by A. W. Martinez, 
J. M. Mathes, Inc. 


Perhaps no manufactured product needs 
more high precision accuracy in its manu- 
facture than anti-friction bearings. SKF 
Industries have much improved their 
record for accuracy through air condition- 
ing equipment with a capacity of 24,- 
000,000 cooling units or 2,000 tons of 
refrigeration. 

The smallest of several thousand differ- 
ent bearings made at SKF are ground to 
a surface finish accurate to one millionth 


of an inch. Even perspiration on the hand 
will attack the surface of a bearing and 
eat into its finish. To guard against this 


before air conditioning was installed, 
SKF bearings carried a heavier coating 
of oil for protection during handling. 
However, dust, grinding grit and par- 
ticles in factory air collected more easily 
on the heavier oiled surface, threatening 
destructive abrasions in service, often at 
50,000 r.p.m. Moreover, the dust made 
size gradings complicated. 

In the new windowless blackout plant 
near Philadelphia, the entire manufactur 
ing, assembly and inspection areas are 
kept at a constant temperature of 80 deg 
and humidity of 45%. Electrostatic air 
cleaners in the critical assembly and in 
spection operations filter out nearly 100% 
of all smoke, haze and dust. To maintain 
air control, 4,000 gal. of chilled water 
are poured into air washers at 43 F. and 
leave at 55 F. 

Air conditioning at SKF performs four 
essential jobs: Helps prevent stain-pro- 
ducing humidity from attacking finely 
finished bearing parts or assembled bear- 
ings; helps maintain accurate dimensional 
controls, not affected by varying outdoor 
climate; keeps factory atmosphere free 
from lint, dust, dirt, vapor and grinding 
grit; prevents excessive summer temper- 
ature from increasing workers’ fatigue. 

Before controlled indoor weather was 
installed, summer temperatures rose as 
high as 94 F., making painstaking inspec 
tion and assembly work for women al- 
most intolerable. Excessive moisture on 
the hands of operators has been eliminated 
and the oil film on bearings has been 
reduced to a point where it is barely 
visible to the naked eye. 
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Correcting Defective Cartridge Cases 


by Fred Masotta, 
Winchester Repeating Arms Co. 


There are two chief defects that mate- 
rialize in the manufacture of caliber 30 
military brass cartridge cases for Garand 
and Springfield rifles: Dimensions are too 
long overall, or the mouths have become 
bent or flared. At the point where the 
imperfect cases are detected, they have 
undergone 40 operations and four inspec- 
tions. Previously, these defects were 
thrown into the scrap pile and remelted. 

At the Winchester Repeating Arms Co., 
division of Olin Industries, we devised 
two machines that quickly restored perfect 
condition in the cases and that have 
rescued to date 11,000,000 cases, thus 
saving 440,000,000 operations and 44,- 
000,000 inspections. These cases are ready 
to have primers inserted, or already have 
been primed and are about to be loaded 
with powder and bullets. 

Conventional trimming machines could 
not be used to correct over-length since 
the machines are designed to work on 
them before annealing, but with these 
cases annealing has been performed with 
resultant softening of the brass. Thus, the 
direct piercing cut of such machines would 
distort the cartridge case. After correction 
by the new methods the cases are returned 
to that point in the production line that 
they left. 

We selected a cutting tool of “Motung”’ 
No. 1 high-speed steel, with an outside 
cutting radius of 24 in. and an inside 
radius of 134 in. The tool’s cutting clear- 
ances are: Top, 10 deg.; backside, 5 deg. 
and point end, 3 deg. The tool has an 
overall length of 444 in., is % in. wide, 
with a thickness of 5/,¢ in. 

Ihe tool is mounted on a cross feed 


slide of a Pratt & Whitney No. 1 turret 
lathe, and is manually operated. A spring 
bushing is placed in the head of the 


machine to hold a specially-designed sleeve 


’ 


into which the cartridge case has been 
inserted. The sleeve, made of spring steel, 
is 1% in. long with an outside diam. of 





¥g in. The inside of the sleeve is tapered 
to the same angle as the case. 

The case is inserted into the sleeve, and 
both then inserted into the machine head. 
The curved cutting tool is fed against the 
revolving case, “shaving” it to correct 
length without distorting the end or caus- 
ing any burrs. About 800 cases an hr. 
can be corrected. 


1676 


To correct bent or flared mouths, we 
designed a special arbor and a roller 
mounted in a holder. The arbor, of spring 
steel, has an overall length of 4% in., a 
diam. of 4 in., and has a 2-in. shank and 
a 4-in. tapered point. The arbor is fitted 
into the head of a Pratt & Whitney No. 1 
turret lathe. 





The roller, of tool steel, is 14% in. in 
diam. and 4 in. wide, mounted in a 
holder 4144 in. long, 1 in. wide and 
in. thick. The roller assembly is set into 
a tool holder mounted on the cross feed 
slide of the lathe. The case is slipped onto 
the revolving arbor, and the roller, manu- 
ally operated, is pressed against it, work- 
ing it back to its correct shape. An oper- 
ator can correct approximately 800 units 
an hr. 

Photo 1 shows the cases being short- 
ened; Photo 2, the bent and distorted 
mouths being corrected. 

{The author has twice been awarded 
the War Production Board certificate for 
production ideas, and has been financially 
rewarded by Winchester—Editor.} 


Silicosis is a chronic disease of the 
lungs due to the continued inhalation of 
fine dust containing silicon dioxide. It 
develops very slowly, requiring 3 to 20 
yr. or more to produce sufficient pathology 
to cause disability. Recently it has been 
found that the breathing of finely divided 
metallic aluminum forms a peculiar chem- 
ical reaction with silica dust, affording 
relief to many silicosis patients. It 4s 
claimed to have a definite value as a pre- 
ventive measure. The treatment is still 
experimental, but promising. 


The Illuminator, Dec. 22, 1944. 


Diffused Light for Tool Inspection 


by E. T. Larson, 


Norton Co. 


The following device speeds up the 
grinding of single point tools. Features 
are frosted glass for creating diffused light 
from an ordinary 100-watt electric light 
bulb. The grinder inspects the tool and 
template in front of the illuminated back- 
ground, thus providing unusually good 
visibility. 





The device consists of a fabricated ]j 
ing fixture mounted at approximately ¢ 
level on the top of each carbide gay 
grinder to facilitate checking the con. 
of the tool. Without leaving his machi 
the operator can quickly observe the 
racy of his grind by simply raising ¥ 
tool and template in front of the j 
nated background. 3 

The lighting fixture is made from sen 
Yg-in. boiler plate. The top and bop 
panels, each 6 by 9 in., and two 
panels, 6 by 6 in., are welded into a by 
like structure. Along each of the 
lengthwise edges pieces of 4-in. ang 
iron are welded to the top and bottom 
panels, projecting from either side 3/ 
in., or sufficient to allow a %-in, 
frosted glass panel to slide freely through 
the opening. 

A hole, large enough to receive an onde 
nary lamp socket, is drilled through one 
of the end panels. The bracket for the 
fixture consists of two steel straps bent 
and screwed to the top of the grinding 
machine. 
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(From “Grits and Grinds”) 


Chamfering Tool 
That Eliminates Sera 


by V. G. Lawson 
W estinghouse, East Springfi Mass. 


When boring the bracket shown in the 
accompanying photograph, many pieces 9 
were scrapped because new and inexpe | 
rienced operators had difficulty resetting 
the boring cut after the cross slide wag 
moved from set position to chamfer the 
hole at the back of the bore. 

A new boring bar solved this problem. 
The chamfering is done by arboloy 


tool, which is mounted on a pin in a slot 
in the boring bar. Under the handle, at 
the back end of the tool, there is a spring 
that keeps it clear during boring 
operation. 

With this new set-up, the cross slide is 
set and locked in the proper position and 


the holes are bored to size. After the 








hole is bored and the feed is at rest, the 
operator hand feeds the chamfering tool 
by pressing on the hand lever. The 
amount of chamfer is controlled by 4 
stop under the back end of the tool. 

The use of this tool has increased pfo- 
duction of the part by eliminating the 
sctap and reducing the time required fot 
the operation. 
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SAVED FROM THE SCRAP PILE 


Breaking a large crankshaft can be a serious matter 
these days—but Thermit welding can make it much 
less serious. 

instead of weeks of “‘down time,’’ while waiting 
for a new shaft, only 48 hours or less may be re- 
quired to make the repair with Thermit welding. 

Thermit welded repairs are strong and durable— 
strong as a forging of the same cross-section. Ma- 
chining is seldom required in preparation for weld- 


ing and subsequent stress-relieving is unnecessary. 
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Use Thermit welding to save broken crankshafts, 
housings, axles and other heavy parts—and for 
fabrication of very heavy units. Thermit welding 
may be done on your own premises or at one of 
our plants at Jersey City, Chicago, Pittsburgh or 
South San Francisco. Send for new booklet, 
‘*Thermit Welding’’ which explains the process in 
detail. Metal & Thermit Corporation, 120 Broadway, 
New York 5, N. Y., Albany, Chicago, Pittsburgh, 


South San Francisco, Toronto. 








Handling Parts for Shot Peening 


by K. H. Barnes, 
American Foundry Equipment Co. 


Shot peening of metallic surfaces to 
prevent formation of fatigue cracks under 
tension stress has now been applied to a 
wide variety of work. There are by now 
varied methods to secure peenage cover- 
ages of all surfaces, or limited areas. 


Figure 1 


Basically, shot peening is stretching the 
surface of a metal part by a rain of round 
metallic shot thrown at high velocity. 
Each shot acts as a tiny peen hammer, 
making a small indentation in the metal 
surface and stretching it radially as it 
strikes. 

Stretching of the top fibers, in a layer 
that is 0.005 to 0.010 in. deep, places 
them in residual compression, while the 
fibers underneath, not being deformed, 
are in a state of tension. When load is 
applied to this part so that the stress due 
to the load would place the surface fibers 
under a tension stress, the resultant stress 
in the surface of that part will either be 
a lower tension stress or possibly remain 
a compression stress due to the residual 
compression placed into the surface by 
the shot peening, and fatigue cracks will 
not start. It is axiomatic that fatigue 
failures generally result from tension and 
not from compression stresses. 

Shot peening is best done by the airless 
blast method, the shot being thrown 
against the work by a combination of 
centrifugal and tangential forces. The 
Wheelabrator blast unit is a high-speed 
bladed wheel that uses centrifugal force, 
instead of compressed air. 

The shot is fed to the center of the 
wheel and eventually reaches the bladed 
section of the wheel. Here it is picked 
up by the inner ends of the throwing 
blades and is gradually accelerated in its 
passage to the periphery of the wheel. 
The final throwing velocity is the resultant 
of radial and tangential velocity. 

Change in direction of the blast stream 
is through positioning of the control cage, 
which changes the location of the opening. 
Variations in speeds and peening inten- 
sities are obtained by using wheels of 
different diameters, widths and speeds and 
by various shot sizes. One must handle 
the work in the correct relation to the 
blast stream. 

Let’s consider seven problems in peen- 
ing. The first is to shot peen the fillet of 
a differential hub to prevent fatigue cracks 
on the fillet. The hub is placed in the 
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exact center of a power-driven rotating 
table having a fixed position relative to 
the Wheelabrator so that the stream con- 
centrates directly upon the fillet. (Fig. 1, 
lower left.) 

Second, to peen the fillet of a steering 
knuckle. The work is mounted on rubber- 
covered tables that rotate as they travel 
through the blast zone in a horizontal 
plane. (Fig. 1, lower right.) Third, in 
peening bevel gears the roots of the teeth 
must receive adequate coverage. The work 
is rotated about a vertical axis, with cir- 
cular travel. (Fig. 1, upper left.) The 
tables revolve automatically as the gears 
travel through the blast zone. 

Fourth, a portion of an airplane engine 
cylinder barrel is involved. The work is 
mounted on rubber-covered spindles fitted 
to a cylindrical turret, controlled by an 
automatic timing and indexing mechan- 
ism, whereby each spindle is positioned 
in the blast zone for a predetermined 
period while the spindle rotates. (Fig. 1, 
upper right.) 

Fifth, a torsion bar (replacing leaf 
springs on tanks, buses and trucks). This 
illustrates the rotation of the work about 


Figure 2 


a horizontal axis, with straight line travel 
parallel to rotation. The bar is rotated 
and carried through the blast by a series 
of skewed-dished rolls. (Fig. 2, upper 
left. ) 

Sixth, small valve springs (Fig. 2, 
lower) are rotated about a horizontal 
axis, with horizontal travel at right angles 
to the axis of rotation. The springs are 
mounted on steel bar fingers fitted to an 
endless rubber conveyor belt. The springs 
are held on the fingers by an angle guide, 
which also rotates the springs as they 
pass through the blast. 

Seventh, two milled ends of tank tread 
pins which require straight line travel 
with no rotation. The pins are carried on 
an endless rubber belt conveyor and are 
held on the belt by special clips. Each 
end of the pin is peened by a separate 
Wheelabrator unit. 


ln the manufacture of cement or refrac- 
tory material for metallurgical furnaces 
in kilns, an obstructing “ring” or crust 
frequently forms and must be removed. 


Often there were many shutdowns why, 
the kiln cooled enough for a man an 
to eliminate the ring. Western Cartridge 
Co. has developed a “Jumbo” shotgun 
shell loaded with a 3-02. cylindrical 

slug, as well as a gun. Bang!l—Ang the 


slug blows out the ring, thus liminating 
long and frequent shutdowns, 


—News Release from Steve Hannages 


Dolly for Long Materials 


by C. B. Cook, 
Elwell-Parker Electric Co. 


In the manufacture of landing mat 
strips, the handling and transportation gf 
large unit loads by electric industrial trucks 
presented difficulties due to the i 
dimensions of the material. Aisles were 
not wide enough to permit carrying the 
strips crosswise of the platform, and the 
standard platform was not long enough 
to permit carrying them lengthwise and 
have a well balanced load. 

A wholly satisfactory solution was ob. 
tained by constructing an auxiliary dolly 
mounted on casters, which can be moved 
about manually to a limited degree and 
can also be transported rapidly between 
various operating departments by the elec- 
tric truck. 

The dolly was made by welding flame- 
cut parts of standard flat rolled shapes. 
A steel fitting bolted to the forward end 
of an Elwell-Parker power truck platform 
provides for a pin connection between 
the base frame and the truck. The truck 
lifts only one end of the dolly and qn 
either push or pull the load through nar 
row aisles and around corners with ease 
and safety. 

This arrangement for handling loads of 
long pieces has the advantage that the 
truck can be made quickly available for 
handling other types of loads on skids in 
the same plant. The super-structure illus- 
trated was designed especially for handling 
landing mat strips. It can easily be modi 
fied to accommodate other types of mate- 


rial in long lengths, such as tubes, bars, 
small trusses and the like. 
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ENGINEERING 
DIGEST 


A selection of outstanding articles on 


engineering materials and processing methods 


MATERIALS and DESIGN 


Metals and Alloys 


Light Metals for Marine Engines 
Tri-Metal Bearing Alloy 
Creep Strength of Zinc Sheets 


Nonmetallic Materials 


Furfural Resins as Sealers 
Plastics Materials for Aircraft 
An Expanded Polystyrene 


General Product Design 


Small Ceramic Parts 
Die Castings in Door Controls 
Aluminum Box Cars 


Melting and Casting 


Precision Cast High-Speed Cutters 

Slag Control 

Problems in an Iron Foundry 

Melting Practice and Steel Properties 
Refractories for Copper Reverberatories 
Uses of Gases in the Foundry 


Fabrication and Treatment 


Organic Finishes for Magnesium 
Diamond Dies 

Band Sawing Stainless Steel 
Fusion Welding Copper Alloys 
Electroforming Techniques 
Soldering Fine Copper Wire 
Rolled-On Aluminum Fins 
Plating Fine Steel Wie 
Sequence in Ship Welding 
High-Speed Nickel Plating 
Forging Die Design 

Drill Design Increases Tool Life 
Superimposed AC for Plating 
Stress in Nickel Deposits 

Silver Plating of Steel 


Testing and Inspection 


Statistical Control of Tolerances 

X-Ray Diffraction Study of Fatigue 
Progressive Inspection for Piston Rings 
Magnetic Measurement of Hardenability 
Soft Solders 

Optical Inspection 























Light Metals for Marine Engines 


Condensed from "Metallurgia”’ 


One of the most prominent uses of alumi- 
num in engines has been for pistons in 
reciprocating engines. Y Alloy and Lo-Ex 
have been used in this application, although 
the former is the more popular. Choice 
should not be based upon room tempera- 
ture strength or short time elevated tem- 
perature strength, since creep strength and 
fatigue strength at temperature are the most 
important characteristics. 

However, it is interesting that Y Alloy, 
which was originally picked on the basis of 
its short time elevated temperature strength, 
also has the best creep strength and fatigue 
strength at 300 C. of any of the light alloys 
in common use. Sometimes high-silicon alu- 
minum alloys are used, not due to their low 
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coefficient of expansion but because they 
lend themselves better to the formation of a 
hard wear-resisting anodic film. Magnesium 
alloys are not used because: (1) the therma! 
conductivity of cast alloys with reasonable 
room temperature strength is about half 
that of Y Alloy; (2) the coefficient of 
expansion is about 25% greater than Y 
Alloy; and (3) their strength decreases 


much more rapidly as the temperature in-’ 


creases than do the aluminum alloys. 
Good thermal conductivity and strength 
at operating temperatures are the main 
requisites for cylinder heads. The most 
readily available coolant for liquid cooled 
heads is sea water. Therefore, when alumi- 
num alloy cylinder heads are used, it has 


been customary to use a closed circuit of 
fresh water for cooling. 

It is suggested that trials be made of light 
alloys capable of resisting sea water, such 
as the aluminum magnesium alloys of th 
Birmabright type, which have been succes. 
fully used for sea water cooled exhayy 
manifolds. In this case, the inconvenience 
of creating a fresh water cooling system 
could be avoided. 

The principal uses of aluminum forgi 
generally of the Y Alloy, RR 56, RR §9 
Ceralumin F, and Ceralumin 22 types, ar 
pistons (forged pistons are confined tp 
smaller engines), connecting rods, rockers 
rocker operating rods, fan blades, small caps 
and covers. Aluminum alloy connecting tod; 


are particularly valuable in decreasing the 
inertia. It is possible to run hardened 
gudgeon pins and even crankpins directly 


on forged aluminum alloy connecting rods, 
but separate inserted bearings are preferable 

A 3 to 5% magnesium-aluminum alloy, 
which is easily welded, rolled snd extruded. 
is used for chequer plates, idrails, fuel 
pipes and fuel tanks. 


Castings offer considerable |: cedom to the 
designer as far as limitations of shape and 
form are concerned. The ca:rings used in 


aircraft engines have shown the quality that 
is obtainable with new methous of technical 


control in the foundry and :mproved in. 
spection methods. It is parti ularly impor- 
tant that the designer have the properties of 
the alloy in the form in wh: h he expects 


to use it rather than in sep: 
bars. 
A comparison of the tens 


tely cast test 


trength and 


fatigue properties of engi castings of 
aluminum alloys (crank cases and cylinder 
heads weighing from 16 to 350 kg.) and 
of 25-mm. test samples showed that the 


average tensile strength of the castings was 
81% that of the test bars and that the 
average fatigue strength of the castings was 
91% that of the test bars. 

In considering fatigue strength, the de- 
signer must take into account the effect of 
stress concentrations. The notch sensitivity 
of cast aluminum is less than that ol 
wrought aluminum. A reduction of 7 to 
22% may be caused by irregularities in 
the casting skin in addition to that caused 
by the notches. 


—A. J. Murphy. Metallurgia, Vol. 1, 
Jan. 1945, pp. 124-128. 


Tri-Metal Bearing Alloy 


Condensed from “The Iron Age” 


A new high lead (35 to 40% ) - 
bearing alloy with 414 to 5% Ag — e 
veloped for the Army Ordnance Dept. Silver 
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Bin be seeing much of the new 
Eastern inless blue and black trade mark — ES — 
reproduced above. Identifying the product of skilled 
craftsmen — all of whom are specialists in Stainless — 


it stands for Stainless Steels of superior quality. 


Let this striking new emblem be a constant reminder 
that “Eastern has the answer when Stainless is the 
question.” Eastern Stainless furnishes twelve standard 
and several special grades, all of highest quality, in an 
extensive range of sizes and finishes. And remember... 
the Eastern Stainless Technical Staff is ready always— 


to give you prompt, helpful service. 


---f0r EASTERN 


---for STAINLESS 


WRITE TODAY... FOR NEW 96 PAGE CATALOG! 


It’s hot off the presses...an office-handy encyclopedia giving 
authentic information on modern applications of Stainless 
Steels in many great industries including your own. Contains 
much technical data compiled by Eastern Stainless specialists. 
Be sure to get your free copy. 


JIMLCo B-F1 


qe eee cee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee 
4 
; EASTERN STAINLESS STEEL CORPORATION | 
' Baltimore 3, Maryland Dept. F-46 ‘ | 
" Gentlemen: Please send me a free copy 
, of your valuable new 96 page catalog. l 
} : 

l Firm Nome.... | 
Address | 
I 

| City State FA S TER N , 
* ~~ 


Your Name and Title : S TAINLESS 





EASTERN STAINLESSorroranion 


BALTIMORE 3, MARYLAND 


Stainless Sheets Exclusively « Distributors’ stock available in most areas 


CHICAGO + CLEVELAND + DALLAS + DETROIT » LOS ANGELES « NEWARK + PHILADELPHIA 


JUNE, 1945 


1685 














‘ARMORED 


AGAINST ATTACK 





IngAclad offers you a sensible, low-cost way 
to provide protection against corrosion 


Just as the armor plate protects the battleship against enemy 
attacks, so a 20% ply of solid stainless bonded to mild steel 
gives perfect protection against corrosion. 


In most installations, protection is 
Users of IngAclad include: ? P 


American Cyanamid Co. needed only on the contact side. Why 
Armour & Co. : é ’ 
Carnation Milk Co. pay for more stainless than you need? 
Corning Glass Works : y : ‘ 

E. 1. DuPont de Nemours Co As makers of both Ingersoll Solid 
Firestone Tire & Rubber Co < 

Graver Tank & Mfg. Co Stainless Steel and IngAclad Stainless- 
Groen Mfg Oo 5 

Leader Iron Work eal ‘ a ‘ 
Monsanto Chemical Co Clad Steel, we will be glad to have our 
Procter & Gamble Ce¢ | smaawrte «4 1 + : itl nana 1j 
Shecwie. Wiiltieuss Co ngineers advise you without prejudice, 
Solvay Process Co . . 

United States Potash Cs to give you the utmost stainless protec- 
Whiting Corp : 3 » Je - 

and many others tion ata minimum ot cost. 


INGERSOLL STEEL & DISC DIVISION 


Borg-Warner Corporation 
310 South Michigan Avenue ‘ Chicago 4, IIlinois 


Plants: Chicago, Illinois; New Castle, Indiana; Kalamazoo, Michigan 


PRODUCTION 


8 NGACLAD == 


STAINLESS-CLAD STEEL 
























prevents segregation of the lead and resul. 
tant fatigue. Although costlier than cad. 
mium bearings, the new “tri-alloy” will gives 
two to three times the service life of cog. 
ventional bearings, even under the Most 
severe conditions. 

In road tests on heavy-duty Ford try 
bearings and crankshaft journals showed 5 
measurable wear after 50,000 miles of sen 
vice. In other cases, wear up to 0.0005 jn” 
has been recorded after 40,000 to 50,000 
miles of use. 4 

The process consists of depositing the 
bearing alloy on both sides of a low carbon” 
steel backing strip so as to make a double 
face floating type bearing. The steel] strip 
is 2 in. wide and 0.075 in. thick, and jell 
fed from coils through pot-type furnaces: &§ 
Thickness is controlled by a pair of molded 
graphite dies encased in a cylindrical boop | 
Dies last about 35 hrs. Es | 


a 


The boot is suspended beneath a popu 
containing molten alloy and is water cooled” j 
at its lower end to freeze the metal on the 
strip, which emerges at about 200 F. Ip 
passing through the molten bath, the strip” 
is preheated to prevent the alloy freezing 
on it until it reaches the lower end of the 
die. Knurled rolls pull the strip vertically 
through the pot. 

A careful check is kept on bonding and 


analysis of the mix. Bonding is tested by 
hammering the strip double and inspecting 
for adhesion. 

[he overall scrap rate stand to 7%, 


due to material defects. 


Tron Age, Vol. 155 ar. 29, 1945, 
pp. 50-51. 


Creep Strength of Zinc Sheets 


Condensed fror 


Zeitschrift fiir Metallkunde 
[he differences in packet-rolling and 
strip-rolling of zinc alloys | been if. 


vestigated, with particular reference to me 
creep strength and the previous treatment 
of the sheets. The investigated materials 
were commercial zinc, special quality zing 
and alloys of the type zinc-copper-mange 
nese, zinc-copper-antimony, zinc-aluminui} 
and zinc-aluminum-copper. 

Creep velocity was tested at room tem 
perature as a function of load over 4 time 
of about 1400 hr. The creep strength of 
packet-rolled sheets is, except for commer 
cial zinc, considerably higher than that of 
the strip-rolled sheets. This is ascribed 10 
the usual higher reduction in strip-rolling 
as compared with packet-rolling. i 

It was also found that, in general, stip 
rolled sheet crystallizes with conside 
finer grain than packet-rolled strip, 48 
that conforms to the creep strength test 
It is assumed that the creep strengal 
packet-rolled materials can still be imet 
by suitable working conditions. 

The creep strength in kg. pet 84 = 
for a year is for all materials 1.0 to 2./ for 
0.5% total elongation, and for 1% total 
elongation 1.5 to 3.4%. 


: mann, 
W. Hofmann, T. Bin Ley & H. Hane r" 
Z. Metallkunde, Vol. 36, Feb. 1944, PP 8 
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ai cell MU-MAX 


Every one of the molybdenum-tungsten high speed 
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00 STP MRIE Lilo Mel lok ME Miuilelel-Mmelaeeldeliile ME io Mo MEel-lal iil 
NOR VAY SiclgulllomicoMiriig-BicloMsl-laelaullia-Biimel Bagels; 

ue . . 

~ of cutting tools, specify one of these MO-MAX steels. 


ALLEGHENY LUDLUM STEEL CORPORATION .:.™.... “LMW" 


: i 
BETHLEHEM STEEL COMPANY......... “BETHLEHEM HM” 













BRAEBURN ALLOY STEEL CORPORATION ....... . “MO-CUT” 





CANADIAN ATLAS STEELS, LTD......... ““MOHICAN” 


CARPENTER STEEL COMPANY...-.... “STAR MAX” 





COLUMBIA TOOL STEEL COMPANY........ “MOLITE 8” 





CRUCIBLE STEEL CO. OF AMERICA... ..... “REX T-MO” 





FIRTH-STERLING STEEL COMPANY........ “HI-MO” 















HENRY DISSTON & SONS, INC......... “DI-MOL” 





HALCOMB STEEL COMPANY........ “REX T-MO” 







JESSOP STEEL COMPANY........ “MOGUL” 














LATROBE ELECTRIC STEEL COMPANY........ “TATMO" 










SIMONDS SAW & STEEL COMPANY..." ... “S. 7. M.” 






UNIVERSAL-CYCLOPS STEEL CORPORATION... ..... ““MO-TUNG” 







VANADIUM-ALLOYS STEEL COMPANY ....”.... ““8-N-2” 






VULCAN CRUCIBLE STEEL COMPANY........ “VUL-MO” 


For the full story on MO-MAX molybdenum-tungsten 
high speed steels—their physical properties, their ad- 







vantages, and how to heat treat them—write today to 
Department C for the new 1945 MO-MAX Handbook. 


THE CLEVELAND TWIST DRILL CO. - 1254 EAST 49th ST. - DEPT. C - CLEVELAND 14, OHIO 








Furfural Resins as Sealers 


Condensed from “Plastics” 


Furfural resins, considerably used in ad- 
hesives, have been developed as sealing 
materials for porous surfaces, particularly 
wood and concrete. They may be applied 
completely free of solvents or volatile mat- 
ter, the liquid resin being self-polymerizing 
upon addition of catalyst. 

The resin coating sets up firmly shortly 
after application. Polymerization continues 
for several days. After the resin is fully 
cured, it possesses exceptional resistance to 
water, and to acids and most chemical sol- 
vents. Water absorption is less than 0.1% 
in 24 hr. Aircraft plywood has been sealed 
against aviation gasoline by coating with 
two coats of the furfural resin. 

When dissolved in acetone, the resin 
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may be used as a special surface coating. 
It forms a tough adherent film after evapo- 
ration of the solvent. Both wood and metal 
have been treated with this protective ma- 
terial. For maximum resistance to water 
and solvents, however, the liquid plastic 
without solvent is the better. 

Tests seem to show that the sealing mate- 
rial would be suitable for coating wooden 
or concrete storage tanks to prevent loss of 
various fluids. Resistance is especially good 
against water, gasoline, and isopropyl alco- 
hol. 

The coatings are at present limited to 
dark colors, although some pigmentation 
may be accomplished. 

A use that has been widely adopted by 





the aircraft industry is as an im 
agent for plaster of Paris. Absorption of, 
to 50% of resin in dry plaster of Paris 
been found to increase compression 
by about 400% when properly cured, while 
flexural strength increases about 700% 
The impregnated plaster is given j 
dimensional stability and freedom from 
shrinkage, and becomes much more Water. 
proof. 

Certain tanks formed of laminated plas. 
tics use the furfural synthetic as seale: 
also. It possesses the power of wetting and 
even penetrating solid surfaces of yarions 
kinds, 

As an adhesive the material is supplied 
as a low-temperature setting type, contain. 
ing 50% of volatile matter, and as a high. 
temperature setting material, containing no 
volatiles. The latter type is used for bond. 
ing metals, and for pretreatment of special 
plastics. 






—John Delmonte, Plastics, 
Vol. 1, Oct. 1944, pp. 39.40, 99 


Plastics Materials for Aircraft 


Condensed from Paper of the 
Society of Automotive Engineers 


If the engineer is to use plastics mate- 
rials in stressed parts, more mechanical data 
will be required than ‘is at present available. 
These materials differ from metals in be 
havior—they seldom exhibit a marked yield 
point, they tend to creep at normal temper- 
atures, and they fail to obey Hooke’s law 
precisely. 

Thermoplastics have been used in aif- 
craft construction for windows and gun 
sighting panels. Difficulties in service have 
been considerable. Methyl methacrylate is 
notch sensitive, crazes, and has poor abra- 
sion resistance compared to glass. Cellulose 
acetate is inferior to methyl methacrylate 
in optical properties, and has poor dimen 
sional stability. 

In designing, the utmost care should be 
taken in the method of mounting. Holes 
should not be drilled in the material if 
glued rubber bearing plates and metal 
clamps can be used. Optical uniformity 
a responsibility of the designer as well as 
the fabricator. 

We are rapidly approaching the day when 
plastic materials will cover the range from 
rubber-like to hard, rigid materials. Thet- 
moplastics have found use in powef distti- 
bution and high frequency electrical sys 
tems as molded insulators. The effects of 
high relative humidities and low tempera- 
tures are limiting design factors. ' 

Polyetnylene and polystyrene are lietle 
affected by high humidity. All insulating 
materials based on carbon have severely 
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CAST PLASTIC | 


! 


This war | lvanced plastics’ progress by 


decades. M new and unusual develop 
ments. . developments that border on the 
miraculous, give the post-victory manufac- 
turer every opportunity for success. Typical 
of these developments are Durez casting resins 
designed to reduce the time and cost con- 
sumed in conventional die-making . . designed 


fo speed production, 


Durez casting resins lend themselves 
teadily to 
operation 
a hydro-pr: 


forms for hydro-press 
'o make a forming die for 
ss, the original pattern can 
be made of wood and a plaster cast 
mold made from this. The resin is 
poured in... without the need of a 
core if the part is small... and cured. 
tis then ready for immediate use. The 
above-illustrated cast plastic dies (and 
parts which were formed from them) 
produced hundreds of pieces which 
were without flaw, 





2 
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Holds Tolerances 
Tests have shown the Durez casting 
resin used for these dies may be sawed 
easily, that it drills like hard maple 
wood, that it will not hold heat or be 
softened by it, and that it will not 
ignite. Standard wood or metal work- 
ing equipment may be used to work 
it. When it hecomes necessary to re- 
place a conventionally made die, it has 
been found that it is not necessary to 
wait for a die to be remade in that 
material. Instead, in some instances, a 
part formed on the original die may 
simply be filled with a casting resin and 
the plastic cured into a usable die in 
a matter of a few hours. Furthermore, 
casting resins are particularly adaptable 
where the form or die has in it joggles 
or other similar insets which must be 
machined in the conventional die ma- 
terial. No such machining is necessary 
in the plastic die. The liquid resin fol- 
lows the contours of the part exactly 
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and holds those contours to predeter 


mined tolerences. 


Other Uses 


A few additional uses for these resins 
are stretch-press dies, jigs, assembly 
and holding fixtures, foundry patterns, 
and masking shields for plating. 


Folder Available 


As specialists in the production of 
phenolics during the past quarter cen- 
tury, Durez technicians have gained an 
enviable record for developing plastics 
that fit the job. This background in- 
cludes molding compounds, industrial 
resins and oil soluble resins. The ben- 


efits which this wealth of experience 
can provide are available at all times 
towards the development of practical 
industrial applications. Write for au- 
thoritative folder on casting resins. 
Durez Plastics & Chemicals, Inc., 276 
Walck Road, North Tonawanda, N. Y. 
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SOLVE YOUR PIPING 


PROBLEMS with HAVEG 
PLASTIC CHEMICAL PIPING 


MADE IN LONG LENGTHS 


HAVEG Chemical Pipe lines are quickly in- 
stalled with a minimum number of joints. 
In standard sizes 1” to and including 12” 
HAVEG piping is furnished in ten foot 
lengths. Joints are easily handled since con- 
nections are of a simple split flange design 
which is quickly assembled and assures a posi- 
tive leak proof joint. 














45 LATERAL 


A TOUGH non-brittle PLASTIC 


HAVEG chemical piping is made of asbestos fibres 
bonded together with a synthetic resin heat and 
pressure. HAVEG piping is strong, tough and 
resilient. It requires no special handling as it is 
not brittle. It is chemical resistant THROUGH- ‘ 
OUT ITS ENTIRE MASS, therefore surface 45822SELL 
scratches or even deep gouges do not impair its 

chemical resistance. Should cracks or breaks occur, they are readily 
mended, on the job, with HAVEG repairing cement. HAVEG piping 
is unaffected by rapid temperature changes and can be used continu- 
ously at temperatures as high as 265° F (130° C). 


Peele READILY CUT AND FITTED ‘‘on the job’’ 


HAVEG piping is supplied in standard 10 foot 
lengths complete with connections, expansion 
joints, fittings and valves where chemical pipe lines 
can be blueprinted before installation. Where lines 
= cannot be planned in advance, or for some other 
9CELL reason it is desirable to erect lines as installation 

of tanks, towers and other equipment proceeds, 
HAVEG is readily cut and fitted “on the job.” HAVEG is readily 
cut by using a band, circular or hack saw. It is conveniently ma- 
chined about the same as brass, using high speed and slow feed. It 
may be machined dry, not requiring lubricants or water. 











HAVEG bulletin F-4 gives complete data on how to specify, erect and 
service HAVEG piping. 


send FOR TECHNICAL BULLETIN 


HAVEG chemical piping is made in standard sizes 4” to and includ- 
ing 12”. The illustrations shown here are from the piping section of 
bulletin F-4, which gives complete engineering data on HAVEG pipe, 
valves, fittings, pumps and other accessories. You can design com- 
plete installations from this data. Send today for Bulletin F-4. 


HN-1i-45 


"on : 
HAVEG CORPORATION 
, oS N 


NEWARK 25, DELAWARE 


FACTORY — MARSHALLTON, DELAWARE 


i a7 Be BS Boe 


CLEVELAND 14 
550 Leader Building 





CHICAGO 11 
1201 Palmolive Building 


DETROIT 11 


2832 E. Grand Bivd 601 W. Fifth St 








LOS ANGELES 13 
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limited thermal stability, but r 
of carbon by silicon increases thermal " 
sistance. 

Thermosetting plastics parts for aircrgh 
construction are produced by molding, lami. 
nating, or by mechanical working of plates 
tubes, or bars. Post-forming of laminar 
sheets is used to produce many parts, 

While all organic materials are affects; 
by changes in temperature and humid 
the effect of elevated temperature js much 
less marked in the case of the thermosetting 
plastics than in the thermoplastic Materials 
High impact stresses and strong deformatio, 
should be avoided with thermosetting Parts 
produced with certain fillers, such as woos 
flour. Linear thermal expansion of molde: 
parts is two to four times that of light al. 
loys and steel. Thus, connections and 
molded inserts must be properly designed 

Addition of chopped fibers, cord, anj 
woven fabrics to thermosetting materia 
enhances their properties to a point where 
they may be considered for primary apj 


secondary structural applications. 


—Russell M. Houghton. Paper, * 
Engineers, Oct. 19 


c. Automotir: 
meeting, 7 pp 


An Expanded Polystyrene 


Condensed from “Mod: Plastics” 


A recently developed plastic material, of- 
fered under the trade name Styrofoam, of- 
fers unique properties. By expanding the 
plastic polystyrene into a ‘on-permeable 
multicellular mass consisting of small pock- 
ets of air in polystyrene « a very low. 
density material is obtain Volume is 
increased 42 times. 

While a variation in cei! size and in 
wall thickness may be obtained, producing 
a range of densities, th: expanded 
polystyrene commercially le at pres- 
ent weighs approximately to 2 Ib. per 
cu. ft. Like the parent ma l, it is odor- 
less and tasteless. 

One of the outstanding properties of the 
material is low density. Cork or balsa wood 
are four to 10 times heavier than the & 
panded polystyrene. It is highly resistant 
to rot, decay, and mold growth. It retains 


its strength at low temperatures, and is not 
affected by exposure to the weather. Polys: 
tyrene is a thermoplastic synthetic, but s 
usable at temperatures as high as 170 F. 

While the polystyrene is flammable, tt 
is believed necessary to apply an open flame 
to it before combustion will take place 
Burning is slow, and the fire is easily & 
tinguished. 

The material may be bonded to itself or 
to wood, metal, and various other materia 
by the use of casein or other cold-setting 
resinous glues. 

Military and naval life rafts, boats, a 
floats are making use of the extreme light- 
ness of the material at present. Its unusue 
electrical properties, thermal properties, # 
moisture resistance find other military 
plications. 

Prospective postwar uses are expected “ 
the fields of boating, aviation, refrigeratio® 
decorative window and counter displays 
movie sets, and toys. 


—D. W. McCuaig & O. R. Melntire. 


Vol. 22, Mar. 1945, PP- 106-109, 2 
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Low THERMAL CONDUCTIV{TY is justi 
laboratory way of saying that Lumariff 
plastics are inviting to the touch in of 
temperatures. It explains one of the 
many reasons why these jade-like ther’ 
moplastics are used so frequenily in 

applications involving personal contact 
and handling: electric shaver housings, 
hardware, tool handles, telephone hand- 

sets .. 
Lumarith molded and fabricated items 

have a uniform surface texture and 
smoothness that actually improves with 
handling. They are odorless, tasteless 














‘ : and non-toxic, and can be produced in | 
NG a limitless range of colors, color densi- Information for Product Designers 
a 3 ° j é 
> ties and transparencies. . Toughness is characteristic of all Lumarith plastics. 
Would you like to know more about They have excellent colorability, water resistance, 


thesemodern plastics? WriteforProduct fj ypeier'cssoath ighiow, fori ond sab 
Designer's Booklet, or refer to Sweet's 
Catalog. Celanese Plastic Corporation, 
a division of Celanese Corporation of 
America, 180 Madison Avenue, New 


different Lumarith types and formulations accent 








particular physical properties in the following 
, manner: 


 LUMARITH C.A. 


Cellulose acetate. The most versatile of the cellu- 


York 16, N. Y. losics . . . ideal in applications requiring balanced 
physical properties . . . superb color. 
LUMARITH X 


High acetyl cellulose acetate. Provides added di- 
mensional stability and moisture resistance, with 
superb color. 


4 C2 Uy * LUMARITH E.C. 
Ethyl cellulose. Superior toughness at temperature 


extremes, plus lightness and form retention. 


CELLULOID 

Cellulose nitrate. Color, economy and all around 
toughness maintain the popularity of this ‘‘first 
plastic’... used in volume for fabricated items. 





r 


Success with plastics depends on the proper se- 
lection of plastic type and formulation. Our tech- 
nical staff is at your service. 
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Small Ceramic Parts 


Condensed from “The Engineers’ Digest” 


Several ceramic materials have been de- 
veloped in late years that satisfy strict re- 
quirements as to heat resistance, electric 
strength, low dielectric loss and permanency 
of physical dimensions. Properties approx- 
imate high grade porcelain used for elec- 
trical purposes. 

Ceramics used in high frequency tech- 
nique are preponderantly of the magnesia- 
silica type, which can be molded by any 
ceramic process and can be bonded with 
metallic conductors without cements or 
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glues. They can be fused to glass, with 
joints liquid-, gas- or vacuum-tight. 
Ceramic components are shaped funda- 
mentally differently from metals. They are 
shaped from plastic or liquid masses in the 
cold state, with composition closely con- 
trolled. After firing, a ceramic component 
gets its final shape, unalterable by bending. 
Allowances must always be made for shrink- 
age. Thus, bolt holes should be elongated, 
not round, to allow for shrinkage. 
Machining of fired pieces can be done 






only by wet grinding with high-speed 
grinding wheels. Now, even with routine 
grinding, accuracies of +0.01 mm. are at. 
tained. A parallelism of +0.03 mm, jp 
100 mm. can be obtained in grinding plane 
surfaces, while with axles and shafts (ysy. 
ally centerless grinding) deflection can be 
limited to 0.03 mm. over a length up to 
700 mm. Holes of 4 mm. are the smalles 
that can be internally ground and to accy. 
racy of +0.03 mm. In thread grinding 
sharp threads are preferable to rounded-of 
ones. 

Surfaces to be ground should be kept as 
small as possible; clamping the piece is 
facilitated by providing small bosses for 
resting the piece; fillet radii less than 04 
mm. cannot be produced. Wet or dry 
pressing in steel molds is the most common 
method of fabrication. 

In wet pressing, an excess of material js 
placed in the mold, with surplus allowed 
to escape. In dry pressing, the exact amount 
is introduced, the mass being compressed 
to one-half its original volume. It has 
greater density and better electrical and 
mechanical properties, but flows much less 
easily, with recesses and thin walls impos- 
sible of manufacture. 

Owing to absence of shrinkage, the dry 
pieces have greater uniformity and accuracy 
of dimensions. They are more solid when 
lifted from the mold, making dry pressing 
better for automatic mass production. 

When designing a piece to be produced 
by extrusion, one should avoid sharp edges 
or corners, while a uniform wall thickness 
must be maintained to assure uniform flow 
velocity through the nozzle area. 


-J. Wallich. Zeitschrift des VDI, Vol. 88, Jan. 8, 194, 
pp. 9-14; as abstracted in Engineers’ Digest 
(British), Vol. 6, Feb. 1945, pp. 31-33. 


Die Castings in Door Controls 


Condensed from “Die Casting” 


Controls for the doors of transit vehicles 
must be fast operating, safe and dependable. 
As this equipment guides the movement of 
boarding and alighting passengers, it must 
obviously be designed and built to afford 
them the maximum protection, in order to 
hold the operating company’s accident costs 
to a minimum. 

An impressive development is the mul- 
tiple door control on the New York sub- 
ways. A train of twelve or fifteen cats, each 
with four sets of doors in operation, af 
all controlled by one man. 

A multiple air system may appeat vey 
complicated, yet it is really simple. ba 
door has its own engine and a multiplicity 
of individual engines can be readily 
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gp into one system. The zinc alloy die cast 
are identified as follows: An unassem- 
bled plunger, speed control valve body, 
glindrical cap, foot castings and bracket. 
castings are used substantially as 
received. ON the plunger, cap and speed 
control body a few holes are tapped. Parts 
we assembled for a complete bracket with 
pins, cotter keys and bolts. 
The two piston chambers of the differ- 
ential door engine are fed through two 
_ To open the door, air pressure must 
be exhausted from the larger piston cham- 
ber, when the constant pressure within the 
gnaller piston chamber will move the piston 
iqward to a door-open position. | 
To prevent the door from slamming, it 
is necessary to check the movement of the 
door engine piston just before it completes 
the stroke in either direction. It is quite 
obvious that die castings such as plungers 
must be airtight to function properly. Die 
castings do not leak. 
A windshield wiper is another product 
that has been built around die castings. The 


housing is an interesting casting because 
of its peculiar shape, the multiplicity of 
bosses th ust be sound, the male die 
cast threa: 1 the cast in bronze bushings 
that serve bearings for the drive shaft 
that oper the wiper blade. 

These ngs require but very little 
machinin cept occasional tapping of 
internal t Their use has saved the 
manufact uch time and money. 


R. Newkirk. Die Casting, Vol. 3 
Apr. 1945, pp. 35-37, 42-43 


ninum Box Cars 


Cor from “Railway Age” 

Three m box cars, built for the 
Alton, Re nd and M. & St. L. rail- 
Ways, inc complete aluminum su- 
perstructu: cluding side frames and 
sheathing, roofs, doors, etc. Reynolds 
aluminum ; R-301 predominates. 

The underframe of these cars comprises 
welded steel construction with a carbon- 
steel center sill, alloy-steel bolsters and 
ctoss bearers, steel center plates and draft 
lugs. Longitudinal floor supports are made 


of aluminum. The door track and fixtures 
and the safety appliances are made of steel. 

The car underform is a composite struc- 
ture, but primarily steel. Steel underforms 
are painted with regular primer paint and 
one coat of car cement. Aluminum parts of 
the underform are painted with a zinc 
chromate primer, and one coat of car cement 
i$ applied. 

The aluminum alloys employed besides 
R-301 are 17 S-T for extruded shapes, 
R 303-T275 for follower plates, A 17-S-T 
for rivets, and R-303-T 315 for Holdrite 
packing material. 

‘ f interesting advantage of the use of 
oem floor bolts to hold the tongue- 
Por eee is that the car may be 
the bole ‘4 , explosives _without covering 
Per “wey ordinarily required by the 
u of Safety regulations. 

Railway Age, Vol. 118, Mar. 10, 1945, pp. 444-447, 
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*s) FORGINGS 


ARE USED IN AMERICA'S 
WAR PRODUCTION 


TITAN’S HOT PRESSED PARTS are being used in huge 
quantities in many types of war materiel needed for victory 
Our entire output of Hot Pressed Parts is allocated to meet the 
diversified requirements of our armed services. 

While we have kept pace with the fast-moving developments 
that have been responsible for America’s superiority in arma- 
ment, peace will find Titan Hot Pressed Parts readily adaptable 
for use in new and improved products. They will help meet post- 
war competition on every count of quality, 


production, engineering and cost. 
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METAL MANUFACTURING CO., BELLEFONTE, PA, 
NEW YORK + CHICAGO + NEW ORLEANS + SAN FRANCISCO 
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Precision Cast High-Speed Cutters 


Condensed from “Machinery” 


The Ford Motor Co. first used precision 
casting for turbo-supercharger buckets, 
which is by far its widest application at 
present. When this project was terminated, 
the knowledge gained was put toward the 
casting of high-speed steel cutters. The work 
on these cutters has been highly successful, 
as evidenced by the fact that 10,000 cutters 
have been produced in the Ford Laboratory. 
The cutters require no finishing, with the 
exception of a sharpening operation on the 
cutting edges. 
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Under the supervision of the Ford Trade 
School, rehabilitated veterans of World War 
II are producing cutters in a pilot plant at 
Dearborn. 

The original or master pattern is carefully 
machined in steel or bronze, and from this 
pattern a babbitt mold or a plastic mold is 
formed. Similar molds are employed for 
making sprues, risers and runners. Wax 
held at constant temperature between 125 
and 135 F. is injected into these dies under 
high pressure with a pneumatic ram. The 





wax employed is made up of a blue bulk 
wax and a resin, which is added to decrease 
shrinkage. 

After the wax patterns are removed from 
the molds, they are mounted on suitable 
wax runners and wax risers are attached by 
use of a hot tool. This assembly is placed 
in a conical steel flask lined with asbestos 
paper and an investment mix is poured into 
the flask. Such materials as aluminum 
oxide, magnesium oxide and zirconia are 
used for investments, since it is felt that the 
high thermal expansion of silica is detri- 
mental to its use. 

The proportions of the chemically setting 
binder and refractory are carefully con. 
trolled. The invested flasks stand for 24 hr 
and are then fired to temperatures ranging 
up to 1200 F. after wax removal at 150 to 
160 F. The mold is hot when cast to in. 
crease flowability of the metal. The molds 
are cast under a gravity head. Temperature 
of the metal is controlled by use of an 
optical pyrometer. 

Large castings are subjected to hardening 
and tempering operations that produce 
tough, fine grained structures. After poutr- 
ing and shaking out the castings, gates and 
risers are removed by an abrasive saw, the 
parts are sandblasted, and after sharpening 
of cutting edges they are ready for use. 

Considerable expense in the production 
of cutters has been eliminated by this proc- 
ess, and many more applications in the auto- 
motive industry are cited. 


—C. O. Herb. Machinery, Vol. Sl, 
Apr. 1945, pp. 144151 


Slag Control 
Condensed from “Iron and Steel” 


Much progress has been made in recent 
years in improving slag control. An in- 
stance of improved control is a shop Pie 
ducing 500,000 tons of steel per year, which 
has secured 7.3% greater output, 0. 
greater yield from materials charged, and 
10 cwt. less lime used per charge. 

Common troubles are: Carbon sticking 
unexpectedly, bath getting too low in carbea 
owing to a sudden acceleration in the carl 
drop towards the finish, sulphur sticking, 
and rephosphorization on making the ho- 
ishing additions. To get the desired carbon, 
sulphur, phosphorus and manganese content 
and the correct degree of deoxidation | 
fluidity, it is necessary to get the 
conditions in the slag. ; 

Any lime added in excess of that required 
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CHARGING ‘BUCKET ‘CAN BE! IG 
WHILE FURNACE IS MELTING some 


HEAT. 
LESS TIME LOSS BETWEEN HEATS. 
LARGE, BULKY SCRAP CAN BE USED. 

















Top charging is practical and efficient be- 
cause of Lectromelt’s simplified design and 
construction, in which complicated operating 
mechanisms have been avoided. The large range 
of operations possible with Lectromelt is an im- 
portant factor to consider. In addition, large or 
small heats may be made as desired or part of 
the heat may be taken out and the analysis of 
the remainder altered as required. 


Lectromelt top-charge fur- 
naces ate available in sizes 
ranging from 100 tons down 
to 250 pounds. Write for 
complete. information. 








A Size “PT” 
viewed from 


=~ 


3 my per-hour Lec tromelr, 
the pouring spout side 
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1700 





They’ve proven their worth in 


Detroit Rocking Electric Furnaces melt as many as eight ferrous 
or sixteen non-ferrous heats in one 8-hour day. They insure 
higher quality castings because their unique design permits 
automatic stirring action under non-oxidizing conditions and 
allows precise control over time, temperature, and other melt- 
ing factors. They eliminate combustion products: since melting 
takes place in a closed chamber, dirt and fumes are reduced 
to a minimum. Versatile, flexible, fast, Detroit Rocking Electric 
Furnaces fit ideally in foundries where speed and quality 
production are of prime consideration. Available in sizes 


from 10 lbs. to 4 tons. Write for complete particulars. 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY «© BAY CITY,.MICHIGAN 














to hold silicon, phosphorus and sulphur as 
stable compounds in the slag results jp loss 
of lime, time and yield. The silicon and 
phosphorus contents of the burden can be 
taken as the most convenient means of 
determining the amount of lime needed 
Experiments have shown that samples 

be taken about 30 min. before the bath js 
clear melted, which gives proper time to 
calculate necessary feed lime and oxide 
additions. 

Our experience reveals that silicon enter. 
ing the charge from the pig iron and 
is 2.0%. Considerable silicon enters from 
drippings from the furnace structure, Quyr 
examination showed that, using 80-ton fixed 
furnaces, the average weight from this 
source was 4 cwt. One must remember that 
the silicon which enters the charge is egp. 
verted to silica by the time the bath has 
melted. 

Determining the amount of lime, oxygen, 
etc. to add to the bath is all a matter of 
chemical arithmetic. As an example, if 
we calculate the total CaO from all sources, 


put in with the charge, we shall have g 
basis, sufficiently accurate. Say, we put in 
with the charge 444 tons of lime and 1 ton 
of fluorspar, or the equivalent of 5 tons of 
lime. 

The slag weight can be reckoned as 
double this lime weight, or 1 ons. We 
know the SiOz and P.O; content to this 
slag by analysis. The weight POs in 
the slag will increase as the ic of the 
oxidation of the P in the me i.e. PsOs 
in slag, 8.4%. 

10 tons at 8.4% equals 0.84 tons 
of P.O; 


P in metal 0.3% 
80 tons at 0.3% equals 0.24 tons 
of P yielding 0.55 tons of POs. 


The total weight of P:O; in the burden 
will therefore be 0.84 plus 0.5 als 1.39 
tons, and this in 10 tons of gives us 
13.9% POs. 

N. H. Bacon. Iron & l, Vol. 18, 
Mar p. 86-90. 


Problems in an Iron Foundry 


Condensed from “Foundry Trade Journal” 


A centrifugal pump casting, having 4 
large flange joined by two webs to the cen- 
ter boss, offered some interesting foundry 
problems. The mold was in green sand, 
but the top flange and center boss were 
formed by an oil sand core assembly. The 
cores provided for a comparatively thin 
isolated and overhanging wedge of sand 
between the flange and boss. 

The radiograph showed the location and 
the shrinkage defect at the base of the flange 
,or seating, where no sudden change of sec- 
tion occurred. The seriousness of the defect 
lay in the fact that all the castings which 
showed radiographic indications of shrink- 
age leaked very badly at this spot. 

This defect is caused by what is knowa 
in the literature as the “Leonard Effect, 
although many of the investigations were 
done by Fletcher and others. —_ over: 
hanging or projecting parts of the m 
partly surrounded by molten metal, become 
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Every foundryman knows that molten brass should becast 
as soon as possible after it reaches the pouring tempera- 
ture to assure good castings. The same is true of ingot. 


. But to give you ingot true to specification we must 
0. know accurately its composition while it is still in the 
furnace. This determination formerly took hours. 
Now it is done at Michigan Smelting & Refining in 
thirty minutes or less by using the Densitometer (shown 
below ) in conjunction with the Spectrograph. 


This rapid method of determining the presence of each 
element and in what quantity allows us immediately to 
do further refining to eliminate all injurious impurities 














y and then make additions of alloying ingredients as re- 
quired to bring the molten metal upto your specification. 

. This is your assurance that you get exactly what you 

n- . : " . F 

. order when you do business with this organization. 
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HAUSFELD 
‘ostir FURNACES 


THE EFFICIENT WAY 
TO MELT BRASS 
AND OTHER 
NON-FERROUS ALLOYS 


Crucible Sizes from 225 to .- 
400 ...lron and Steel Pot Capacities 
up to 2000 Ibs. 


FURNACES FOR 
BRASS e ALUMINUM e MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell -Hausfeld Co. 


200-220 MOORE ST. HARRISON, OHIO 


exceedingly hot, and in extreme CASES the 
mold surface at that particular Projection 
approaches the temperature of the Molten 
iron. The resulting hot spot tends to hold 
the adjacent metal in a fluid pasty State 
after the neighboring parts have solidified 
and naturally, cavities will be formed le 
this, the last part of the casting to solidify 

The cavity formed below a proj 
wedge of sand which, to aggravate 
lies in the path of the primary flow of 
metal in the mold. The metal may be 
poured at a lower temperature, but this 
is most unsafe, for the risk of trapping dirt 
and accluding gas is ever present with low. 
temperature pouring. 

Another solution would be to chill of 
at least, to sprig the sand at the critical pare 
to conduct the heat away more quickly 
from the sand surface. The action, which in 
this case finally improved matters to the 
extent of inhibiting leakage under pressure 
was that of reviewing the gating methods 
and adjusting the metal composition, 


—William Montgomery & John Doig. Foundry 
Trade J., Vol. 75, Jan. 11, 1945, pp. 25.20. 
Jan. 18, pp. 49-53; Jan. 25, pp, 71.74, 


Melting Practice and Steel Properties 


Condensed from 
“Blast Furnace and Steel Plant” 


Unless the steel is melted under oxidizing 
conditions to give sufficient ferrous oxide 
in the metal and slag and a good boil is 
obtained, before deoxidation commences, 
clean steel, of fine grain and high impact 
resistance, cannot be made. The circulation 
of sufficient ferrous oxide thr: the bath 
and the presence of carb: onoxide 
evolved by oxidation of the i urbide in 
a bath of steel sufficiently hot and fluid 
remove non-metallic inclusions gases, 

The charge should melt dov » at least 
0.4% C higher than required in the fin- 
ished metal, in order to prov sufficient 
carbon for the carbon monoxide boil. The 
one process that invariably fulfills the re- 
quirements is the converter. This may well 
account for the excellent Izod impact values 
obtained from properly made converter steel. 

In refining, deoxidation is achieved by 
slag reaction and by the addition of deoxi- 
dizing agents. The ferrous oxide, so useful 
in melting, is removed by adding manga- 
nese and silicon. If allowed to remain, 
ferrous oxide causes large grain size and 
tends to prevent the formation of a deep 
case in case carburizing. An alloy contain- 
ing 60 Mn, 15% Si is ideal for cleansing 
the steel, as manganese silicate forms it 
clusions that are the largest and have the 
lowest melting-point. 

The cleanest deoxidation method involves 


* the use of a carbide slag in the basic electric 


furnace. No solid inclusions are formed. 

Aluminum is the best agent for final de- 
oxidation and degasification, and has the 
property of controlling the grain size of the 
steel. Crystals of iron form around the 
microscopic particles of alumina dispersed 
through the steel. The more particles, the 
more crystals are formed, and hesice 
finer the grain size. 
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Basifrit, the original quick-setting magnesite, is used in many open 
arth shops as a standard hearth resurfacing refractory. A program of 
urfacing regularly with Basifrit keeps old bottoms sound and clean. 


FURNACE REFRACTORIES “DOCTOR’™ 


BASIC FURNACE 


lesiigd 





REFRACTORIES 
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ECREPIT old furnace bottoms, like sick 


old men, deserve expert attention. 


Today there are hundreds of old open 
hearth furnace bottoms and electric fur- 
nace hearths that are operating on bor- 
rowed time. Some of them, in service for 
twenty-five or thirty years, or even more, 
are still hobbling along, doing praise- 
worthy duty in the prolonged program 
of war emergency steel production. It's 
no wonder they need careful nursing 
and expert doctoring. 


That’s why we call the Basic Engineer 
your Furnace Refractories ‘Doctor’. This 
“Doctor” is trained in the most efficient 
refractory practice. He is a graduate of 
the school of experience — the actual 
making of basic open hearth and basic 
electric furnace steel. He is prepared to 
diagnose the ills of ailing old furnace 


BASIC REFRACTORIES, INCORPORATED % 


bottoms and linings and prescribe first 
aid or more permanent treatments. 


He can help you with major or emer- 
gency hearth repairs. He can help you 
set up resurfacing programs with.Basifrit, 
where old bottoms are sound underneath, 
which will not only cut delay time, but 
protect or improve steel quality, too. 
Or he can help you establish improved 
fettling practice with Magnefer or Syn- 
dolag, or economical, time-saving sidewall 
maintenance programs with Gunmix. 


Then later, when you can spare the 
time, the “Basic” Sales Engineer can 
help you plan a complete rehabilitation 
program—to install new hearths of Ramix 
in old furnaces you are rebuilding,. so 
that for postwar you can make steel 
once more with least loss. of time, least 
trouble, and at minimum refractory cost. 


HANNA 


BUILDING 


Cleveland 15, Ohio 
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REGISTERED TRADEMARK )¢ 


(REG. U.S. PAT. OFF.) 


EXOTHERMIC FERROSILICON 








. : 
Photo of ignited briquet exhibiting exothermicuy 


"SIL-X” 
= is widely used by operators of 


OPEN HEARTH FURNACES 
ELECTRIC FURNACES 
STEEL AND IRON FOUNDRIES 


lis exothermicity provides molten ferrosilicon at the desired 
spot, whether in the furnace or ladle. The use of “SIL-X”’ results 
in cleaner metal with lower conditioning costs. 


Prepared in two grades—"75" and “145”. Write for informa- 
tion on the use of “Sil-X”, “Chrom-X"” and “Riser-X”’. 








HIGH CARBON 


CHROM:X 


REGISTERED TRADEMARK 


Mining & y (REG. U.S. PAT. OFF.) 
EXOTHERMIC FERROCHROMIUM 





SAULT STE. 


For furnace or ladle additions, giving 
higher recoveries and rapid uniform distri- 


Service Office at bution of chromium in steel or iron. 
710 Ohio Merchants Trust Building, 
Massillon, Ohio. 
Sales Agents in U.S.A. — MILLER & COMPANY, 332 South Michigan Ave:, Chicago, Ill. 




















Special Aluminum Alloy 
Melted in Crucibles 


Typical Crucible 
Furnace Installation 














and super-duty firebrick. Their genera) . 
action scheme was similar to that of th 
fire-clay brick. 

Magnesite brick seem to be suitable fo, 
use with the acid copper slag. ate 
suggested as a desirable structure, ag the 
bricks show good resistance to slag copro. 
sion, low porosity, and little tendency tp 
spalling. 

Forsterite brick, next to the silica brick, 
shows the deepest diffusion of slag into 
the brick. There is also appreciable corto. 
sion of the contact surface. Because of jt, 
short life, this refractory is not to be sug. 
gested for use with the acid copper slags, 

Chrome and chrome-magnesite _ bricks 
were also found to be suitable. While there 
appears to be some diffusion of slag into 
the chrome brick, there was no visible coy. 
rosion. A close-packed mixture of coapse 
chrome grains and finely ground magnesite 
was suggested as offering the Possibility of 
good slag resistance, low porosity, and little 
tendency to spalling. 

Water-cooled jackets, it was concluded, 
would increase the life of the furnace walls 


—Sahap S. Kocatopeu. J. Am. Ceramic Soe. 
Vol. 28, Mar. 1945, pp. 65.71. 


Uses of Gases in the Foundry 


Condensed from “Foundry Trade Journal’ 


Gas has been available for foundry work 
for a number of years, but full advantage 
has not been taken of it on account of cost. 
This is thought to be the drawback but 
when examined in its widest aspect, gas is 
not expensive in the long run, while satis- 
factory and reliable results are obtained. 

Gas is clean and simple to app!y to molds, 


stoves, ladles, cores, furnaces and numerous 
other jobs where drying or hea are con- 
cerned. A plant worthy of consideration in 
the modern foundry is the gas producer 
It consists of a gas generator bber, gas 
purifier, exhauster and pressure regulator. 

Much of the labor, trouble and smoke 
nuisance of kindling cupolas ration can 
be avoided by the employment of gas 


torches. Two kindling tuyeres are provided 
on opposite sides of the furnace, about 6 in. 
from the bottom and fitted with external 
collars fixed to the furnace shell. The 
collars are connected to the gas and aif 
supplies and are tapered internally to receive 
the removable burner assemblies, so that 
gas and air passages in the two parts mate 
when the burner is inserted in the collar. 

The burner consists of a body casting 
having gas and air passages leading to two 
concentric steel tubes into the body, the ait 
being led to the outer tube and gas to the 
inner. 

The operation is simple, and in about 10 
min. after lighting the gas and adjusting 
the air supply, the coke is burning suff 
ciently well to permit the gas to be turned 
off. The air is left on for a further period 
to assist the burning up of the bed. 

A further convenience of having gas # 
the cupola is for drying the tapping hole 
and spout. Drying a large baseplate, drying 
machine-made molds, etc. are other use 
for gas heating in the foundry. 


—Harold Haynes. Foundry Trade J., pet 
Mar. 15, 1945, pp. 2092! 
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A FEW FACTS ABOUT 
CORHART PRODUCTS 


Electrocast Refractories are 
.hduty products manufactured by 
melting selected and controlled refrac- 

batches in electric furnaces, and 
casting the molten material into molds. 
careful annealing, the finished 

are ready for shipment. Dense, 
«sh-melting refractories, they are es- 
ally designed for resistance to cor- 


rosive action. 
PRODUCTS 
T STANDARD ELECTROCAST is a 
bigh-aluminous refractory. 
CORHART ZED ELECTROCAST is Zirconia- 
a. ST high 
T ELECTROPLA is a high-temper- 
ps plastic refractory made from Standard 
ast which has been ground and crushed, 
Especially designed for ramming. Furnished dry. 
RT MORTAR is a high-quality cement 
og aria up Electrocast, clay brick, or any 
gluminous refractory. 


CHARACTERISTICS OF 
STANDARD ELECTROCAST 

POROSITY : Less than 0.5%—therefore virtually 
no absorpuon. 
FUSION POINT: Cone 38 without any appre- 
dable softening below that point. 
HARDNESS: 8, Mineralogist’s scale. 
SPECIFIC GRAVITY: Blocks weigh approxi- 
mately 183 Ibs. per cu. ft. 
COEFFICIENT OF EXPANSION: 0.000006 
between room temperature and 900° C. 
SPECIFIC HEAT: 0.25 cal. per gm. per °C. at 
gg0° C. 
THERMAL CONDUCTIVITY : 25 BTU per sq. 
ft. per hour for gradient of 1°F. per inch. 


COMPOSITION: Standard Electrocast is of an 
aluminous crystalline nature. 


CORROSION: Because of low porosity and 
inherent chemical make-up, Corhart products 


ate highly resistant to corrosive action. 
APPLICATIONS 

Most heat processes present spots where a better 

tefractory material is needed in order to provide 

a balanced unit and reduce the expense of re- 

peated repairs. It is for such places of severe 


service that we invite inquiries regarding Corhart 
Products as the fortifying agents to provide the 
tefractory ‘‘balance’’ desired. 

The following is a partial list of applications 
for which Corhart Products are suggested: 
ELECTROLYTIC CELLS — for production of 
Magnesium and other light metals. 

SILICATE OF SODA FURNACES — sidewalls, 
bottoms, and breastwalls. 


HEARTHS AND SMELTERS — for non-ferrous 
metals, 


ALKALI AND BORAX MELTING FURNACES 
— fast-eroding portions. 


GLASS FURNACES — the entire installation of 
flux walls and bottoms, breastwalls, ports, tuck- 
tones, forehearths, recuperators, etc. 


RECUPERATORS—tile, headers, separators, etc. 


ENAMEL FRIT FURNACES — flux walls and 
bottom. 


BRASS FURNACES — metal contact lining. 


ELECTRIC FURNACES — linings for rocking 


py and rammed linings of Electroplast for 
$ and other types. 


BOILERS — clinker line. 


STOCK SHAPES AND SPECIALS 


= is Zed Electrocast are made in stock 

; a. , (ff Many special sha Th i 
ot indivi - pes. e weight 
dual pieces May run to 3500 pounds. 
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IF YOU NEED 


A BETTER 
REFRACTORY- 


@ Corhart Electrocast Refractories are high-duty products 











which have proved considerably more effective than con- 
ventional refractories in certain severe services. If your 
processes contain spots where a better refractory is needed 
to provide a balanced unit and to reduce frequent repairs, 
Corhart Electrocast Refractories may possibly be the answer. 
The brief outline at the left gives some of the basic facts 
about our products. Further information will be gladly 


sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth 


and Lee Streets, Louisville 10, Kentucky. 





“Corhart” is a trade-mark, registered U.S. Patent Office. 
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Organic Finishes for Magnesium 


Condensed from “Light Metal Age” 


In all organic finish systems for mag- 
nesium, the primer coat will be the first 
material applied. Both mandatory and de- 
sirable qualities for a magnesium primer 
have been well established. The mandatory 
qualities are those that affect adhesion and 
protection, the desirable add not only to 
the above but aid in manufacturing and 
processing. 

The mandatory includes: Resistance to 
salt water and moisture penetration; good 
adhesion to the metal or oxide film; pro- 
vide bonding surface for subsequent coats; 
flexibility amd toughness; and inhibit cor- 
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rosion. The desirable include: Rapid dry- 
ing; subsequent coats must not affect the 
primer-metal bond; imperviousness to actinic 
rays; insoluble in gasoline or other hydro- 
carbons when dry; may be removed without 
harming the base metal (when refinishing) . 

In general, basic pigments have proved 
most satisfactory, and zinc chromate ex- 
hibits the best all-around characteristics. Use 
of red oxide has met with good results, but 
requires baking to exhibit optimum qualities. 

As to a vehicle or binder for the pigment, 
selection may be modified to meet manu- 
facturing or service demands; oxidizing 


oils, such as linseed oil, will give good sery. 
ice as a primer vehicle. Linseed oil, how. 
ever, in either the boiled or raw form, is 
exceedingly slow to dry—a disadvantage 
from the manufacturing standpoint. Also, 
oxidizing oils remain somewhat soft and 
lack abrasion resistance. 

The alkyd resins, though lacking immer. 
sion resistance, are quite resistant to atmos 
pheric moisture penetration. The nitrocel. 
lulose lacquers, as a primer vehicle, are fast 
drying, but tend toward brittleness with g 
resultant loss in adhesion. The large num. 
ber of synthetic resins available, along with 
hard resins and various plasticizers, offers 
wide possibility in blending a primer ye. 
hicle to meet practically any contingency, 


For exterior exposures free from indus 
trial or saline contamination, the oil-base 
synthetic resin enamels of the glycerol phtha- 
late types will give satisfactory results. Am 
other material that provides d protec- 
tion under ordinary atmosphe: »nditions 
is a good spar varnish pigmente.! with alu 
minum paste in the ratio of 2 of paste 
per gal. of vehicle. 

Under severely corrosive ext¢:ior condi- 
tions, it is best to adhere closely «o the use 
of products meeting various miitary and 
service specifications. Zinc chro.ate meet- 
ing Army Specification 14080 «od enamel 
meeting Navy Specification M‘ are two 
products widely employed. e recent 
investigations and compilatio: service 
data indicate that baked finish«. are very 
effective for the protection of snesium, 
but here the effect of baking . peratures 
on the properties must be cons: ered. 

The number of prime and sh coats 
required will depend upon conditions to be 
encountered. One coat of primer supple 
mented by one or two coats of finish is 


generally employed when the product will 
be exposed indoors. At least two coats of 
recommended finish should be applied for 
normal outdoor exposure. 

Under extremely corrosive conditions, 
opinions differ as to the actual number of 
prime and finish coats to employ. One coat 
of primer and at least three coats of finish 
are required for best results. Certain dats 
indicate the advisability of using multiple 
coats of primer. 


—G. C. Close. Light Metal Age, 
Vol. 2, Novy. 1944, pp. 


Diamond Dies 
Condensed from “Steel” 


The manufacture of many essential elec 
tronic products is dependent on super 
wires drawn through small diamond die 
which formerly were available only 
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SIMPLIFIED FIRING FOR 
METALLURGICAL FURNACES... 


SAVES FUEL AND SPACE 
INCREASES PRODUCTION 


Dependable and economical pulverized-coal firing of multiple metal- 
lurgical furnaces requires only ONE pulverizing unit with the B&W Direct- 
Firing Circulating System. Thus, many substantial savings on installation, 

























production, and maintenance over other methods of firing are obtained. 


Simplicity of the system eliminates multiple piping and coal handling 
equipment, saves floor space around the furnaces, and eliminates inter- 
ference with product handling at the furnaces. 


Adequate fuel distribution and capacity of this system on single or 
multiple furnaces is assured by automatic control of coal-to-air ratio, by 
selection of the proper sizes of pulverizers, fan, burners, and distributing 


line. 


The operating ease and flexibility of this system, as well as its cost-saving 
features, have been clearly demonstrated by the performance of existing 
installations. 

A few of the advantages of the B&W Direct-Firing Circulating System 
are illustrated here. More detailed information is contained in Bulletin 3-333 


Send for your copy. 

















2 The single, compact 


pulverizer unit can be 


1 Multiple burner in- 


lation on single 


large furn of double heating conveniently located away from 
tone type rners at right fir- the furnaces, keeping floor space 
ing heati ne and first group at furnaces clear for product- 
of burner ve circuit. Burners handling operations. 

at left fire king zone and last 

group in me circuit, which 

also serv second large fur- 

nace of double heating 


tone type 


Hoods and ash sluicing 

¥ systems eliminate dust 
nuisance ordinarily resulting 
from firing pulverized coal in 
heating furnaces with inade- 
quate draft provision. 
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85 LIBERTY STREET 
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ANODEX Individually developed, faster acting com- 
pounds for positive electro-cleaning of ferrous metals on 
prevailing conditions. Use with the original ANODEX 


Reverse Current Processes. Write for free data sheets and 
folder. 





cl Cleaners, strippers, additives, and burnishing 
compounds that have been individually formulated and 
laboratory tested—proven to be faster acting and harder 
hitting. Write stating your requirements for special data 
sheets and general folder. 
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ivi GLAND itn addi- 
tion to being manufacturers of individually formulated 
compounds for cleaning metals, we are also New Eng- 
land distributors for the most improved designs in metal 
finishing—cleaning—plating equipment. Consult one of 
our New England service engineers concerning your 
present or post-war needs. 
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rPeCcorRPPRATE @ 


WATERBURY 88, CONNECTICUT 
HESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 
ybireots gmcase ctevetano st. t0UNs TORONTO~CAN. 
oe Gro. A. Stuts Mia. Co. incorporated Supplies Co. 


WEW YORK 
Udylite Corp. 
(t. 1. City) Wagner Bros. BAcGeon Chem. Co. 
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Europe. A new electrolytic method of dia. 
mond drilling employs an electric spark 
shot from the end of a platinum needle » 
the diamond while both are immersed ing 
chemical solution. 

The diamond die drilling methods de 
veloped at the Bureau of Standards parallel 
established machine and instrument shop 


practice for the drilling of metals. 
hole is fore-drilled through the inal 









means of an electric spark. To com 
operation, a light commercial drilling 
chine is the only equipment required, 

The point of the drill follows the pilo 
hole without being dulled by contact with 
the diamond. The conical surface of the 
drill, which has considerable peripheral 
speed, acts as a countersink or reamer fo; 
shaping the contour of the cones and ap. 
plying the polish to the cone and bearing 
surfaces. Thus, the tedious and time-consum. 
ing star drilling operation, which is the 
basis of previous methods, is eliminated. 

With the electric die drilling method de. 
veloped at the National Bureau of Stan. 
dards, two parallel facets and a window 
perpendicular to these are cut on the dis- 
mond with a cast iron lap. The operation 
requires about 2 hr. per blank, and at least 
two can be run simultaneously. 

To form the bell cone, a pilot hole js 
fore-drilled electrically, followed by coun. 
tersinking on a drilling machine. This oper- 
ation repeated until the desired depth js 
attained requires about 3 hr. per die. One 
operator can care for two electric drills or 
10 countersinking spindles. 

The secondary cone is drilled electrically 
in 1 hr. One operator can run two units, 

The polishing operation is performed on 
a light rotary drilling machine, and each 
die requires approximately 30 hr. to obtain 
the best finish. One operator, however, 
should be able to care for at least 30 spin- 
dles because application of a new abrasive 
is required only 2 or 3 times during the 
period. The machine can be allowed to mn 
unattended during the night. 

Total time for flat opened-type is 40 
man-hours; for sphere opened-type it is 
4.5 man-hours. 

With the method required in this report, 
it is believed that a good quality fine dia- 
mond die from 0.0004 to 0.0015 in. in size 
can be produced with considerable saving 
in time and cost over the established me 


chanical methods. 
—Steel, Vol. 116, Mar. 19, 194, 
pp. 122, 124, 127, 16. 


Band Sawing Stainless Steel 


Condensed from “Modern Industrial Press’ 


The problem of speedily and accurately 
trimming a tough, triple-drawn, double- 
walled, 16-gage stainless steel ball joint and 
its interlocking socket and clamp was S¥ 
perbly solved by a revolutionary motof 
saw fixture designed and built at 
Aircraft Corp.’s plant A-2 for a Yates 
American 30-in. wheel band saw. Gripped 
tightly in a brake-like clamping arrange 
ment, the one-piece reverse-drawn ball joint 
is trimmed completely in appfo 
40 sec. 


METALS AND ALLOYS 









¢ FLkEe 


TEESE Bees & 


Sw an 
SBES 5 


| de. 
tan- 
dow 
dia- 
tion 
least 


e is 
un- 
1 Js 
One 
$ or 


ally 


| on 
~ach 
tain 
ver, 
Din- 
sive 
the 


run 


oft, 
dia- 
size 
ing 
me- 


: ’ 


166. 








How much metal are YOU depositing | 
in YOUR welds? 










“Ap™ 
DC Reverse 
Polarity 


"AC-1 us 
AWS — E-6011 —_—» 
AC and DC 








(Straight or 
Reverse Polarity) Sect 
"pF" "AC.3"" se 
AWS — E-6012 AWS — E-6013 Ty TL 
AC and DC AC and DC FW Fra 


AWS — E-6020 
AC and DC 
(Straight or Re- 


verse Polarity) "“DH.2" 
AWS — E-6020 us " 
AC and DC CM-50 ‘ 


Fo r better results seis o %. NG uaee | AWA" awe.2c" 


se Polarit 
ee (Straight or Re- oe AWS — E-10020 
verse Polarity) on AC and DC 


in welding steel eee psa veto jas. oars 
choose the RIGHT electrode 


® That's the only sure way to get better results — you'll find it among the P&H Electrodes shown 


(Straight Polarity } (Straight or Re- 
verse Polarity) 





lower costs. Give it some thought! above. Let your nearest P&H representative help 


you select it. Or write us. 
Important factors in improving your electrode 


efficiency are: (1) slag control during welding, P&H also manufactures a full line of electrodes for 
(2) minimum arc blow, (3) easy striking of arc, and welding stainless and alloy steels, as well.as for 
(4) elimination of crater cracking. But don’t stop hard surfacing. Ask for literature. 


there. Consider also such points as good penetration, 


WELDING 
ELECTRODES 


4550 W. National Avenue 
Milwaukee 14, Wis 


burn-off rate, smooth bead appearance, good X-ray 


properties, and rate of deposition in pounds per hour. 





The electrode that gives you the best balance of 


these qualities—on your specific job—is the right 


electrode for it’ i e ben __EORP.S 
you to use. If it's for welding steels, _WOISTS + - WELDING ELEGTAODES - anions @PeRTY) corms - ELECTRIG GRANES » ARG WELDERS / 















DC Welders AC Welders Welding Welding Welding Production Electric Electric 
Electrodes Positioners Control Systems Hoists Cranes 
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The metal trade's established 
method of drawing rod to triangular, 
rectangular and special shapes such 
as keystone, diamond, star and 
channel forms—both plain and or- 
namental. “Standard” Turks Heads, 
universal and plain types, are ayail- 


able in a wide range of capacities. 


Write for Catalog T.H. 


STANDARD 
MACHINERY CO. 


1542 ELMWOOD AVE. 
PROVIDENCE 7, R. l1., U. S. A. 


Export Dept.: 
1111 South Ferry Bldg. New York 4, N. Y. 








After the part has been securely f 
in the steel nest and the wear plate has 
been lined up with the saw blade, the fix 
ture is ready for operation. The Operator 
feeds the stationary outer wall of the ball 
into the blade at constant pressure, Jp just 
a few seconds the blade has entered the 
stainless steel (Type 347) almost % in 

The steel is now red hot in localized area, 
The fixture revolves clockwise in 214 Lpm, 
into the swiftly downward moving 
This sturdy, high-speed blade “burns” > 
way through the hard 0.062-in. meta] until 
one revolution is completed and the rejected 
band topples off clear of moving parts, 

The operator follows up by quickly jp. 
dexing the carriage into the blade to te. 
peat the operation for cutting the inner 
As the course is terminated and the plate 
is discarded, the assembly is SWUNg away 
from the running saw blade. The com. 
pletely trimmed joint is released and the 
nest rapidly reloaded. 

Due to its configuration, trimming this 
part on the lathe requires two set-ups in. 
stead of the one sufficient on the saw, The 


lathe produces a part in 10 min., compared 
to 40 sec. on the band saw. The ball joint 
represents an extremely h production 
job that is easy on the opera 
Jack L. McGraw & Aaron H. §S Modern Ind. 
Press, Vol. 7, Fe pp. 27-28. 
Fusion Welding Copper Alloys 
Condensed from “The Wela Journal” 
More heat is required for g copper 4 
than steel and a larger § used, 
The welding rod is comy xidized 
and, in general, flux is ne Parts 
are usually tack-welded be ling. If 
not, a greater spread at tl y end 
of long seams must be all an with 
steel. Standard jigging pr apply, 
but there is no need to use ites, 
Actual welding technique opper is 
much the same as with st [he base 
metal should be melted befor welding- 
rod is allowed to flow on it. When possible, 
the weld should be completed in one pass. 
After welding, it is good p > to peen 


or hammer the weld to red 


grain size 





and locked-up stresses. Material thicker 
than 0.22 (14 gage) should be peened hot 
and thinner material cold worked. Cold 


peening will raise the tensile strength but 
reduce ductility, which may then be tt 
stored by heating to a red heat 

In bronze-welding copper, the regulat 


rod and technique are used. Bronze-weldiigy 
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cannot be used when an exact color matciy 
is necessary, nor in certain chemical appli- © 


cations. It can be used for electrolytic COP 
per but is more frequently used on @@ 
oxidized. 
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1A 


In welding brasses, the vaporization of — 


zinc may be restricted by adding corals 
elements to the base metal and using Ste 


able flame adjustment. The same joint de 


sign is used as for welding steel 

same thickness. It is necessafy tO US a 
suitable flux, mixed with water and pati 
on the rod and the base metal. Thet 


METALS AND ALLO 


§ 
. 


bs 


NA 
i vv 


2 
























r tough cleaning a 
ce ale tie sane dean 


industry has offered $8 Pd 
—" i ati 
" ew metal cleaning and ab — 
° te ar production plants. It may 
Bins ‘: be helpful through our p 
privilege 


y 


Bao R BR SRE ER PEE 





ts of 

ems. Both d the produc 

the men an 7 P 

_ , . cial Chemicals Division ee p - 

= % om these war-time songs b _ 

nA 

the * om f repared for reconversio 
equally well p ha 

this lems of the future. 
proble 


Pe 
; a 


oint 
tion 


Ind. 
ey | PRODUCTs 
Us 


iles: 
from our fi 
nufacturer, drawn fro : 
iia We 
gine m 


y. 
hey: 








ing tanks. 
METHOD. 1. Preclen,, 


one 
i)” 
per F 
sed, d 
ized 9 
arts § 
If ¥ 
end 
vith 


| . 
ply, | 





r is J 


ng: 
ble, 


een | 
size 
ker 
hot 
sld- 
but 


PIRST A TECHNICI, N 
«+ THEN A SALESMan 


Penn Salt Speci 
are wel 







al ¢ shemic 


als 
trained 






Division men 
1ON 
SPECIAL CHEMICALS DIVIS 


LT 
PENNSYLVANIA SA 






chem icals 
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to industry ’s Problems. If you 
‘ave a metal cleaning problem. don’t hesi- 
tate to Seek the advice of “THE PENN 
MPAN Y SALT MAN.” He will advise 
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TEMPERATURE 
CONTROL 


U. S&. Patent 
Re-Issue No. 22,533 
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TEMPERATURE 
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WELPS 












U. Nos 946 and 2.321.933 


Re-Issue No. 22,553 Other Patents Pending, 


S. Patent 





@ During the first year of the war, hundreds of installations of 
the NIAGARA AERO HEAT EXCHANGER were made to cool 
—and hold a controlled temperature of quenching baths in heat 
treating. 

Many of these installations, which were made primarily be- 
cause they offered the advantage of saving the cost of cooling 
water, now show an extra value of great importance in increasing 
plant production. 

Production is increased in three ways: (1) By preventing re- 
jections (2) By permitting quicker starting of every production 
batch at the correct temperature (3) Your production is faster, 
due to your constant temperature. 


Write for illustrated Bulletin No. 96. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 


DEPT. MA-65, 6 E. 45th St. NEW YORK 17, N. Y. 
Field Engineering Offices in Principal Cities 


HUMIDIFYING e@ AIR ENGINEERING EQUIPMENT 
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results are usually obtained by using fore. 
hand welding. When openings are required, 
as in brass piping installations, iron 

is painted around the openings, and metal 
to be cut out is heated to red heat, and the 
oxidizing flame is used to melt out the 
opening. 

Welding done on bronzes is usually fo, 
repair work. If color match is desired, the 
rod must be similar in composition to the 
base metal. A flux should be used. Jp 
welding bronzes containing high amounts 
of tin, lead or phosphorus, the use of . 
strongly excess-oxygen flame will eliminate 
the melting out of these constituents, A 
correct flame adjustment is necessary, 

Copper-silicon alloys are weldable, haye 
a lower heat conductivity than copper, and 
are not sO sensitive to overheating as other 
copper alloys. The joint design used jg 
similar to that for steel. Thicknesses up to 
4g in. should be welded in one pass, 4 
welding rod of a composition similar to 
that of the base metal is preferable, A 
concentrated flame in a small welding pud- 
dle is best. 

Generally, the base metal should not be 
clamped tightly in jigs. These alloys should 
be weldéd as rapidly as possible. In gen. 
eral, no after treatment is required, Me. 
chanical properties can be improved by hot 


hammering. The grain structure can be 

improved, but probably not the ductility, 

by cold-peening followed by complete or 
local annealing. 

H. R. Morrison. P Vol, 24 

Mar. 19 225-230 


Electroforming Techniques 


Condensed from “Proceedi F the 
American Electroplaters’ ty” 


Methods for electroforming | instru- 
ments, as done at C. G. Conn, |] produce 
cornet and trumpet bells, trombone bells 
and slides, 90° and 180° tubular crooks, 
valve assemblies, etc. The most difficult de- 
velopment was the electroforming of kettle 
drums. 


Techniques for electroforming have been 
worked out for copper, nickel, silver, iron, 
brass and nickel-cobalt alloys. Detailed dis- 
cussion is limited to acid copper. 

The solution used contains 235 g. per l. 
(32 oz. per gal.) copper sulphate, 75 g. pet 
1. (10 oz. per gal.) sulphuric acid, and 1 
part in 800 by volume of molasses. A cut 
rent density of 3.5 to 10 amp. per sq. dm. 
(35 to 100 amp. per sq. ft.) is used. Con- 
tinuous filtration of the plating solution 
through activated carbon or clay is meces 
sary in order to prevent deposit roughness. 

Molasses, a grain-refining addition agent, 
is the most satisfactory addition agent tt 
under continuous filtration conditions be 
cause of its wide concentration tolerance. 
For most applications, insoluble anodes afe 
required. A 1% silver-lead alloy has @ 
longer life than any other insoluble anode 
tried. 

A parting medium containjng airspua 
graphite, 300 to 400 g. (3 to 4 |b.); bees: 
wax, 100 g. (1 Ib.); rosin, 25 g. (V4 Ib.) 
trichlorethylene (or carbon tetrachloride), 
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150° 


BELOW ZERO 


In a KOLD-HOLD electrical refrigeration cabinet you 
can process metal parts and tools consistently at close- 
ly controlled temperatures as low as 150 deg. below ) 
zero—much lower than can be attained by the use of 
dry ice and the lowest temperature yet commercially 
available. This unit is especially designed for harden- 
ing steel tools, making expansion fits on close tcier- | 
ance assemblies, for experimental work, and for 

product research. 


These cabinets are built in two sizes, one having a 
work capacity of 5 cu. ft. and the other a capacity 
of 11 cu. ft. 


Write for further specifications and quotation. 


KOLD-HOLD MANUFACTURING COMPANY 
436 NORTH GRAND AVE. - LANSING 4, MICH. 




























1.1 (1 gal.) is used on all molds, Vigorous 
agitation is used, consisting in most Cases of 
a combination of work movement and solu. 
tion agitation. 

Pitting due to solid particles in the soly 
tion is prevented or minimized by filtration, 
Gas pits may be caused by “Precipitation” 
of dissolved air as a result of tem 
rise, by air bubbles which may enter 
leaks in the filter intakes, or by smal] 
oxygen bubbles evolved at the anode which 
lodge on the cathode. By wrapping the 
anodes in vinylite cloth, the oxygen js te. 
tained until it is emitted in belches that do 
not adhere to the cathodes. 

To be suitable for band instrumenrs 
thickness, hardness and grain size of M 
posits must be closely controlled. Use of 
insoluble anodes necessitates use of a cor- 
rosion cell to replenish the copper conten 
of the plating solution. The corrosion gel] 
is connected in series with the plating tanks, 
and the solution is continuously circulated 
from the corrosion cell to the plating tanks, 
then back to the corrosion cell. 

In the corrosion cell, the cathode is g 
large copper disk that rotates slowly in q 
sulphuric acid catholyte, separated from the 


anolyte by a miicro-porous rubber dig. 
phragm. The small amount of loose powd- 
ery copper which deposits on the cathode is 
removed by a scraper. It drops into a sump 
below the cathode and is removed by 
secondary circulation throug! filter, 

If an ordinary porous dia; 1 is used, 
the copper powder which fa ainst the 
diaphragm becomes an int iate elec. 
trode, copper depositing on side neat 
the anode until the diaphra pores are 
plugged with copper. 

Scrap copper in baskets is the anode ma- 
terial used in the corrosion ce!!. Items that 
are difficult to produce by mechanical meth- 
ods and for which the cost nechanical 
methods is largely labor, can ivantage- 


ously produced by electrofo: 


—F. K. Savage, R. M. Fiandt, D 1 & P. R, 
Pfefferle. Proc., Am. | aters’ Soc., 
Jun pp. 173-190, 


Soldering Fine Copper Wire 
Condensed from “Wire and Wire Products’ 


The most common method of stripping 
and tinning Formex coated copper wife 
has required that the wire be dipped into 
molten solder held at about 1025 to 1100 
F. Since tests had shown that this exposure 
caused a reduction in the diameter of the 
wire as well as some embrittlement, a seti¢s 
of tests was carred out with three size wifes 
(Nos. 29, 34, and 40), three solders (60 
Sn, 40% Pb; 40 Sn, 60% Pb; 100% Pb) 
and a number of temperatures. 

The wires were first stripped of the 
Formex by a new method using two chem- 
ical solutions, since it was known that the 
Formex was umaffected at temperatures 
under 1000 F. The destruction time under 
the various conditions was determined. 

The life and diameter of any small-to-fine 
size copper wite in any solder is d 
with increasing molten solder temperature 
The higher the tin content of tin- of 
der, the shorter is the life of a given wire 
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The conservation of carbide tools 
through proper handling and cor- 
rect usage is essential not only in 
war time but at any time for best 
production results and low oper- 
ating costs. 


These Firthite field service posters 
will help remind your plant oper- 
ators in simple, easy-to-take, under- 
standable manner, of the right way 


to make carbide tools do their 
utmost. 


Fill in and mail the coupon for your 
set of these free, 17’ x 22”, four- 
color posters. 


lee irth - Sterling 


STEEL COMPANY 
OFFICES : McKEESPORT, PA. » NEW YORK - 


* PHILADELPHIA - PITTSBURGH - CLEVELAND 


* DAYTON - DETROIT . CHICAGO - LOS ANGELES 


JUNE, 1945 
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<FIRTHITE > 






FIRTH-STERLING STEEL CO., Dept. MA—McKeesport, Pa. 


Please send us without obligation on our part____ sets of Firthite 
Field Service Posters which we wish to display in our plant shops. 
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COMPANY : hited nd J Al pa | 
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The 
Extra Value 

In Every MICHIANA 
Alloy Casting 


In a finely wrought sword, a most important quality is the 
skill, precision and specialized experience of the master craftsman. 
Yet these elements of value become manifest only through use of the 
finished product. 

Similarly, the value of intensive research and testing conducted in 
MICHIANA laboratories, plus the long study and experimentation 
of specialized alloy metallurgists, becomes evident only in the practi- 
cal application of MICHIANA castings. These extra values are then 
revealed in lower production costs through longer heat-hours, con- 
sistent uniformity of quality and exceptional durability. 

MICHIANA has specialized in the alloy division of the foundry 
industry for over a quarter of a century. During this time a vast 
number of different alloys, with varying chemical compositions and 
physical properties, have been successfully produced. 

MICHIANA invites you to make use of their extensive store of 
metallurgical knowledge, foundry technique, skill, = 
and experience on your present and future alloy 


casting problems. 


MICHIANA PRODUCTS 


CORPORATION 
Michigan City, Indiana 





Further details, illustra- 
tions, designs and stress 
tables are included in 
Bulletin 110. Send for 
your copy today. 
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in that solder at any given solder 
ture. Unfortunately, an all lead so} 
a considerably weaker solder joing 
tin-lead solder. For a given solder 
sition and temperature, the finer the 
the shorter is the wire life in thar ef 

On the basis of these tests, best 
around solder appears to be the 40 
Pb, but for other purposes the 60 
Pb may be best. Some form of wire weak. 
ening or loss of tensile strength may be im. 
parted to the copper wire from the tind, 
solders at around 1000 F. It is bel 
this effect as well as the rapid 
of the wire may be due to the formation of 
a low melting point alloy of tin and 

It is clear that a low solder tem 
should be used for tinning or making joints 
in wire sizes finer than about No. 30-32. 
preferably, the temperatures should be 
within 150 to 200 F. of the solder Melting 
temperature or under 600 F. 

Since the destruction time is so short » 
the temperatures required to strip Former, 
a low temperature insulation stripping 
method other than the hot tin dip becomes 
necessary. Other high temperature methods, 
such as gas flame methods, tend to introduce 
wire embrittlement and oxidation, and are 
no better. 

No further details are given on the chem. 
ical solution stripping method mentioned 
as now in use. 


R. H. Bailey. Wire 
Vol. 20, Mar 


il 


agF 


EF 


& Wire Products, 
945, pp. 197.199, 


Rolled-On Aluminum Fins 


Condensed from “The Iron Age” 

Demands for increased power for air 
cooled aircraft engine cylinders required 
greater heat dissipation, and a sheet alumi- 
num fin seemed to offer the best possibil- 
ities. A successful method of anchoring of 
fin was accomplished with a “W” form 
developed by W. B. Bronander. 

The fin is made from 0.025-in, thick 


dead soft aluminum strip (AS 4001) con 
taining 1% of impurities. It is produced 
by progressively rolling the strip into the 
form of a letter “W” with two outside legs 
l-in. or more in height, and center only 
Yg-in. high. It is automatically coiled into 
a drum. The coil is cut into accurate hall 
circles in a Scondia machine. 

The aluminum fin offers a decided a¢- 
vantage in that, if damaged, it may & 
straightened by hand. In case fins are cut 
away by enemy fire, they may be replaced. 
Test cylinders have been heated to 500 F. 


and cooled to 50 F. below zero. To remove E 
fins, a cut is made through the root of the FF 


fin, which can then be lifted out. 


With the exception of the fin-cutting F 


operation, the manufacture of the new cyl- 
inder barrel is the same as the old one. Fay 
automatic lathes used to cut 46 fins aft 
now used to cut 30 grooves. These a 


0.016 to 0.119 in. wide and 0.125 im. deep. A 


At the root is a Y%-in. radius, blen 
into the sides with 1/64-in. radius. 

After the cylinder head has been 
and shrunk on the barrel, fins are assem: 
bled on a special machine des by 
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“Sewing’’ metal into pressure-tight seams 
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p! Lessons learned in SEAM WELDING war materials 
orm 


can cut your post war fabricating costs 


Seam welding operations, like the one above at General 
Outdoor Advertising Co., Jacksonville, Fla., are teaching 
us much that can apply to peace time products. Refine- 
ments in machine design, developments in special con- 
veyors and jigs, can cut production time on many items. 
Using uninterrupted current, speeds up to 108” per minute 
can be reached on thin gauges. Heavier stock requires 
interrupted current and may be welded into pressure-tight 
seams as fast as 78” per minute. 





Sciaky has a seam welder for your application. A new 
booklet describing our 180 KVA series machines and in- 
cluding much general information is yours for the asking. 


Write for bulletin 113-A. 





Fay Send for your copy. SCIAKY BROS., 4915 W. 67th ST., CHICAGO 38, ILL. 


Offices in New York, Washington, Cleveland, Detroit, Los Angeles 
Representatives in principal cities. Plants in London and Paris 





ELECTRIC RESISTANCE WELDING EQUIPMENT 
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“Yes, sir, I found twin blessings in Hoffman coolant 
conditioning. It not only safeguards the quality of our 
precision finishing; it also paid for itself in a few 
months through savings in maintenance, in 
longer life for machines, cutting tools and 
grinding wheels, and in reduced coolant 
replacement costs.” 





At right: Hoffman centralized 
installation for filtering coolant 
from a large number of ma- 
chines. Other Hoffman models 
are available for individual ma- 
chine tools. 


SEND FOR LITERATURE 


U.S. HOFFMAN (:::3: 
CORPORAT 
La * 223 Lamson St., Syracuse 


COOLANT FILTERS + FILTRATION ENGINEERING SERVI 
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Wright. Individual fins are inserted into 
two magazine blocks. Spacing is 

by means of narrow steel blades fitting 
tween the legs of the “W”, each of 
carries three small projections to serye 
staking punches. The first pair of big 
takes fins Nos. 1, 3, 5, etc., while a seen 
pair takes Nos. 2, 4, 6, etc. 

A pair of loaded blocks is inserted jp 
holders connected to pistons of two opps 
hydraulic cylinders, and the barrel is 5 
over an expanding arbor. When the 


is tripped the arbor expands, and the gy 


blocks move inward, pressing the fins j 
grooves and staking them at three pois 


The blocks are withdrawn and replaced } 
a second set, and the cylinder is inderd 


90°. The cam or index plate moves cyli 


outwards an amount equal to spacing he 


tween fins. 

Fins are caulked into place, assembly js 
placed on rotating arbor, and a set of spacers 
is engaged in the spaces between the fins 
Caulking is performed by a series of narrow 
blades, which are fed into the W’s. 

A cut is made across the outside of the 
fin on a hydrotrol lathe. From the top 20 
fins about 1/16 in. is removed, but from 
here the depth of cut increases | rogressively 


until the height.of the bottom fin is % ip, 
Burrs are removed on a speed lathe, 

A final operation consists of crimping 
for stiffening purposes. Painting or metal. 
lizing is not required. 

—Iron Age, Vol. 1 eb. 22, 1945, 
Pp. 66-70 


Plating Fine Steel ‘ire 

Condensed from “Metal ishing” 

Before the war, America consumed a 
much as 25 tons per month of virgin nickel 
metal for filament supports icandescent 
lamps. As a result of the war-time shortage 
of nickel, it became necessary reduce the 
amount of nickel used for this purpose by 


substituting nickel-plated iron wire. For 
this application, the nickel plate must have 
excellent adhesion and good ductility. 

The wire, ranging in size from 0.01® 
0.09 in. diam., is received in 8-in. diam 
coils, is unreeled and fed into the plating 
line, passed successively in a straight hot 
zontal path through a soak cleaner, an allie 
line electrolytic cleaner, a cold rinse, a 
electrolytic pickle, a cold rinse, the nickel 
plating cells, final cold and hot rinses, afd 
then through the tension unit and coilet. 
The tension on the wire is kept low and 
bends are avoided, in order to prevent 
work-hardening of the wire. 

There are 5 plating cells in series, ead 
24 by 12 by 40 in. The anodes are laid 
horizontally below the wire, electrical com 
tact to them being made by means of carboo 
blocks on which the anodes rest. Each celk 
has its own tank rheostat, ammeter, and 
voltmeter. The line speed is 10 to 15 
per min. for 0.0002 in. coated thickness. 

The nickel bath is a concentrated low p# 
Watts solution, containing nickel sulphate, 
32 oz. per gal.; nickel chloride, 3 02 P* 


(Continued on page 1724) 
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Tank used to heat treat 


aluminum alloys in corrosive, 


To) ticlaMexelellelasmalliac hi 


“1” Nickel-Clad Steel 


LUKENS “L JICKEL-CLAD STEEL 
HEAT-TREATING TANK— Approximately 
21'x5'x4’. All ded construction. Made 
of 34” 20% "L’’ Nickel-Clad Steel. Thés 
tank is filled um nitrate and held 


merston pedaters 








PROTECTION FO 
Too ! 


\ R HEATER ELEMENTS, 
= Installed tank, showing electric im- 
seine beaters in place. Pure NICKEL 
; mS protects the heater elements 


a : 
— corroston and embrittlement by 
Rotten Sodium nitrate salts. 
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MOLTEN SODIUM NITRATE is too corrosive for or- 
dinary metal tanks to handle over extended periods. 

That’s what Boeing Aircraft Company of Canada, 
Ltd., found out when their heat-treating tank developed 
leaks and started scaling away. 

Looking for a metal promising better service, Boeing 
engineers decided to make the new tank of “L” Nickel- 
Clad Steel. Similar use at other aircraft plants had al- 
ready demonstrated its excellent resistance to sodium 
nitrate at 920° F. 

“L” Nickel is a special, low-carbon grade of pure 
Nickel. It’s both corrosion-resistant and heat-resistant. 
And since only a surface of this corrosion-resistant ma- 
terial was needed, the choice of Lukens Clad Steel— 
rather than solid plates of “L” Nickel—provided an 
economical means of meeting the problem. 

Lukens Clad Steels consist of a thin layer of “L” 
Nickel, Nickel, Monel or Inconel permanently bonded 
to a heavier layer of steel. Various thicknesses of clad- 
ding are available. (The job determines the proper 
Inco Nickel Alloy and thickness to be used.) 

If corrosive conditions exist in your plant, too, in- 
vestigate clad steels. A booklet, “Lukens Clad Steels,” 
shows how you can plan and build corrosion-resistant 
equipment at reduced material cost. For your copy, 
write: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


wicker Aid ALLOYS 


MONEL + “K” MONEL «+ “S” MONEL + “R” MONEL 


“KR” MONEL + INCONEL « “Z” NICKEL + NICKEL 
Sheet .. . Strip... .Rod... Tubing . .. Wire . .. Castings ... Welding Rods (Gas and Electric) 
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Webster defines high vacuum 
as space almost devoid of 
content—hence almost nothing. 


Almost nothing (high vacuum) has played an important part in manu- 
facturing or processing: electronic devices, light bulbs, dried blood 
plasma, and countless other products. 





For nearly two decades, Kinney has supplied reliable vacuum pumps. 
In many industries, Kinney Vacuum Pumps have removed high vacuum 
processing from the laboratory to large scale factory production. Today, 
nearly three thousand Kinney Pumps are at work in electronics, over two 
thousand in electrical production and thousands more in metals, petro- 
leum, pharmaceutical, chemical and miscellaneous industrial applications. 
These vacuum pumps, with a total displacement of over 710,000 cubic feet 
per minute, represent a vast fund of experience in designing and building 
pumps for the specialized service of creating and maintaining low absolute 
pressures. 


Let Kinney figure out Model CVD Compound 
Dry Vacuum Pump. 
Low absolute pressures 


0.5 micron or better. 


your 


vacuum pumping problems 





KINNEY MANUFACTURING CO. 


3523 Washington Street, Boston 30, Mass. 
New York . Chicago ° Philadelphia ° Los Angeles ° San Francisco 


We also manufacture 
Vacuum Tight Valves, Liquid Pumps, Clutches and Bituminous Distributors 
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gal.; boric acid, 5 oz. per : 
temperature, 140 F.; cunede cult ~ = 
sity, 200 to 600 amp. per sq. ft. The ji, 
iting anode current density was found 
be about 125 to 150 amp. per « . 
Higher anode current densities wks 
liberation of chlorine. » 
The nickel solution is pum conti 
ously from a sump tank into oe al from 
which it overflows back to the The 
high speed turbulent flow through the cell 
produced in this manner gives excellen, 
agitation. A portion of the Solution ; 
continuously filtered, so that it js ia. 
free from dirt and impurities, P 
The spooling table carries 4 rows of 14 
spools, #.¢., it handles 56 strands. The lime 
has an average daily output of over 1,000 : 
000 ft. of unformly plated wire °° 


~J. H. Conolly & Richard Rimb 
Finishing, Vol. 43, Mar. 1945, pp. Sta 





Sequence in Ship Welding 


Condensed from “Transactions of the 
Institute of Welding” 


Practical constructional methods and proc- 
esses always govern pI tion in ship 
welding, and there should be, therefore 
constant co-ordination between the designer 
the welding engineer, an foreman. A 
designer can obviate ma lifficulties by 
specifying the widest poss:>le plates with 
a minimum of welding 1 by locating ! 
many welds where the nacure of the ult 
mate problems may be predicted and th | 
difficulties kept under rea ble control. 

In considering the suit ty of the par 
ent plate or section for ing, the “di | 
turbed” area adjoining t weld and the 
fusion zone or weld pr must be conf 
sidered. For the most the highes§ 
heat input combined wit! slowest por fi 
sible welding speed will have the las§ 
adverse effect upon the | cal properties 
of the disturbed area. 

The fusion zone or w proper com 
prises re-melted parent metal plus mole 
metal from the electrode core wite. Tk 
suitability of the parent plate for re-melting ) 
is important. Unsuitable steelmaking pr { 
esses are reflected in gas evolution. WhaJ 


welding certain steels, it is preferable to w 
the lowest possible current with the highs] 
possible speed to minimize dilution of t 
weld.  - 
Strict adherence to the welding specite 
tion, while essential, is not a safeguat 
against distortion and shrinkage. Thet} 
fore, erection sequence drawings ip 
prepared for all major parts of the sil 
structure. Every joint should be cael) 
considered and designed to give maximlt) 
strength with the least amount of deposit} 
weld metal. . 
Full details of the plate preparation show 
be given, and it should be indicated whethe 
butt joints are to be made from the ins 
or outside. As far as possible, butt jo") 
should be designed to allow for dowaha 
welding. Welding specifications should § 
embodied on every plan, and length 
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New ATF Precision 
Induction Decting Unit 


for Ferrous aaa 








srrous Metals 


in get exae ly e ae, a  § ~ pay you to investigate this 
nt necessar ith = a! J . act Se ‘precision method of heat 
ion Mie, , treatment provided your every- 
- Converter, ro : | ur p ‘oh m re-— J ay problems are hardening, brazing or anneal- 
he use of induced Hit-Fre u ire . ing of Ferrous or Non-Ferrous metals. 

ontifically designed, ruggedly-construct- 


erter can be operated on a production urgently needed 


relatively unskilled operators. It will War production. Get fhe facta! 


An ATF Hi-Frequency Converter can speed up 


Tell us your problem and we'll tell you how the 


ATF Precision Induction Heating Unit will help you. Mail the coupon today! 


Manufactured by 


| ce |) AMERICAN TYPE FOUNDERS 
(cy Vudustriial Products Déuéséou + \NDUCTION HEATING 


3906 HUDSON BOULEVARD, UNION CITY, NEW JERSEY 


AMERICAN Type Founpbers Industrial Products Division: 


Without obligation, send me complete information about the 
application of your Hi-Frequency Induction Heating Unit to — 


Melting —() Hardening{) Brazing{) Annealing) Soldering () 
Ferrous Metals (_] Non-Ferrous Metals (| 

Name ..... litle 

Company 

Street Address 


City sshtditiadliacdeltcas saneeosappnaiceinsaitivass Postal Zone.........State..............0000 
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HAGERSTOWN, MARYLAND 


World's Largest Manufacturer of 
Blast Cleaning and Dust Control Equipment 


PANGBORN CORPORATION 











deposit should be standardized 
possible. 

The erection sequence of the main 
ture is as follows: Keel plate, flat of Rag 
shell plating, longitudinal bulkheads ee 
tical center keelson, transverse bulkheads; 
center tanks, bottom longitudinals jn Pp 
tanks, bottom transverses in center a 
transverse bulkheads in wing tanks bottom 
longitudinals in wing tanks, bottom 
verses in wing tanks, side frames and 
upper deck center girder, deck tr 
in center tanks, struts in wing tanks deck 
transverses in wing tanks, stringers to shel 
upper deck plating, and side shell plating 


—Jack D. Wadling. Trans., Inst. Weldin 
Novy. 


as far » 


& Vol. 7, 
1944, pp. 116-19 


High-Speed Nickel Plating 


Condensed from “Monthly Review" 
. . ’ 
American Electroplaters’ Society 


Several investigators have found that jt 
is advantageous to use a higher concentp. 
tion of chloride in nickel plating baths 
than is the common practice. Plating soly. 
tions containing no other salt than nickel 
chloride have been investigated and have 


many desirable properties. However, these 
baths are very corrosive and have an up- 
stable pH. 


A solution based on both nickel sulfate § 
and nickel chloride, but with a high enough 
chloride concentration to retain the desir. 
able properties of the all-chloride type of 
solution, is described. The advantages listed f 
include good pH control, ease of purifica- 
tion, high current density operation, com- 











patability with certain organic brighteners, 
high solution conductivity, high cathode 
efficiency, and desirable deposit character. 
istics, such as improved ductility, smooth 
ness of thick deposits, ease of buffing, and 
substantial freedom from pitting. 

The bath finally selected contains nicke 
sulfate, 200 g. per 1.; nickel chloride, 175 
per 1.; boric acid, 40 g. per 1. Optimum 
operating conditions for a semi-bright plate 


are: Temp., 115 F.; pH, 1.5. At these coo 
ditions a current density of 11 amp. pf 
sq. dm. (100 amp. per sq. ft.) is readily J 
usable, resulting in 0.001-in. deposit thid- > 
ness in 11 min. Twice this current densit 
can be used without burning. The cathod 
current efficiency at these conditions 5 
98%, while that of a Watts’ bath at the f 
same pH is 80%. : 
_W. L. Pinner & R. B. Kinname fj 


Mo. Rev., Am. Electroplaters’ Soc. fi 
Vol. 32, Mar. 1945, pp. 2202 





Forging Die Design | 

Condensed from “Steel Processing” 

An important factor in the control & 
forging dimensional variations ! 


“shrinkage’’—the contraction of m 
forging temperature to that of normal, ine 
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“GREENFIELD MAN” 


] They were cutting an external thread on a zinc 
die casting. The thread length was only half an inch 
but it had to go to the bottom of the flange. The 
method in use would not deliver at high speeds, 
could not be adjusted quickly, required long setup 
and change-over time. iy ' 


SHOW-HOW 


















2 “Greenfield Man” was called in, suggested using 
an “Acorn” Die setup. Pointed out that “Acorn” 
Die allows threading as close to shoulder as desired 
since lands project out past the holder, (chamfered 
threads can easily be ground down by the operator 
or can be supplied already ground down). 





we 


3 He SHOWED HOW, by simply unscrewing the 
cap, the “Acorn” Die could be easily taken out of 
the holder for resharpening without disturbing the 


machine setup. ae 



































el 
— ——_ 721 
= = 3h 


4 And finally, he pointed out how screwing on 
the cap compresses all four die lands to give a con- 
) —_ WN centric adjustment. Accuracy of final adjustment 
: is assured by the ground taper on the inner face of 


the adjusting cap which affords a perfect seat for 
the die lands. 
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s own words: “The job 
ks 
gwas very troublesome - . but ss . 
to the ‘Greenfield Man peeing sel 
an ‘Acorn’ Die. The R. P- M, of ws 
Production has been stepped uP f° 


The customer’ 






















1100 on and 2200 off . 
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pieces an hour.” a 
Greenfield's SHOW-HO 


i tion! 
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ia CALL YOUR “GREENFIELD | 
iyFigLD” DISTRIBUTOR! 
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The widest range of 
types, abrasives and 
bonds — wheels to do 
any job of grinding so 
accurately the finish can 
be measured in micro inches 
—rubber wheels for polishing 

or precision cut-off work. 
You get the results of half a cen- 
tury of invention, tests and im- 
provements from our modern re- 
search laboratory. And, this same 
laboratory is open to you—tell us 
about any grinding problem you have 
and our engineers will tell you how best 

to whip it. 
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Whether you turn out fighting equipment for Uncle Sam or are re- 
tooling for peace-time production, you'll find Chicago Wheels just what 
you've been looking for to produce better, smoother finishes. 


GRINDING WHEELS up to 3” in diameter in various bonds, including 
the new FV, the bond with a pedigree. 


MOUNTED WHEELS in every practical shape, grain and grade, each 
firmly mounted on a steel shank. 


TRY A TEST WHEEL — Write us what material you have to finish and 
size wheel you'd like. We'll send one promptly. 
Write for Catalog of complete Chicago Line 
CHICAGO WHEEL & MFG. CO. 


1101 West Monroe Street Dept. ME 
Half a century of 


Chicago 7, Illinois 
[ Send Catalog. Interested in [] Mounted Wheels 


specialization has 
established our 7 [] Grinding Wheels. [] Send Test Wheel. 
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appears to be a wide variation in shrink re. 
sults, which depend on forging design, 
method used in making the part, and care 
put into the heating and forging operation 

Many forging designs demand irregular 
shapes. Thin sections chill quickly, tem, 
perature of the thin section drops to the 
low side when struck in the die, and ste! 
is set for the length, depending upon forg. 
ing temperature at the finishing blow. Rel. 
ative volume of the forging and dies ingly, 
ence the temperature of the forging. 

During the run of forging connect 
rods, five rods were selected that covered " 
range of conditions experienced in the course 
of forging. Variations in shrink of rods 
during experimental procedure were effected 
by thermal conditions to the extent of 
nearly 1@ in. 

Five rods were cooled, after forging and 
trimming, under similar conditions, and 
their lengths measured at arbitrary locations 
but at the same locations in each case: "4" 
overall measurement, “B” end of pin boss 
to radius of crank boss. 


























en Len ace **A’ Face “B” 
gee c Thee . ~ ad ir. an 
1. Hot |9.000} 7.850} 91.5/90 | 88/94. 
2.Reg- {|9.000;| 7.870 82 89/94 
ular 
3.Cool |9.080|7.920} 80/85 | 95/89 
4. Sucker|}9.110|7.940| 88 94/93 
5.Cold |9.110}7.940! 87 91/98 
Micro samples were also taken from the 
center of the beam section each five 
rods and polished in a plane llel to the | 
flash at a distance half way f flash line | 
to outer edge of the beam sect Rockwell 
B hardness tests were taken. 
—John Mueller. | Processing, 
Vol. 31, Fet », pp. 97-99. 
Drill Design Increases ‘Jol Life 


Condensed from “Ma ry 


A modified spade drill been de- 
veloped, the most noticeable features of 
which are: (1) a slot through the dead 
center so the cutting edges extend practically 
to true center; this makes it possible to 
reduce pressure and increase the rate of 
feed; (2) the cutting edges are absolutely ff 
parallel and lie in planes not more than 
Yg-in. apart; (3) the primary clearance 
angle is 7° to strengthen the cutting edgt | 
for hard materials; (4) the secondary clear 
ance angle is 15° for mare rapid penetta | 
tion; (5) a rake angle of 7° gives added e 
strength and forms a short curled chip; 
and (6) the point angle is changed from 
the conventional 59° to 80° to give af it 1) 
cluded angle of 160°, which decreases the 
length of the cutting edge and adds 
to the center of the drill. Due to the larg 
included angle, it is mecessary to @ 
the outer circumferential edge to aid im cet 
tering the drill. a of 

In the first application of this drill, 
414-in. diam. holes 26-in. deep had to be 
drilled in SAE 4340 at about 205 Srim 
Conventional drills were very expensive &® 
took a long time to drill the hole. A high 
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an | MAGNUS 731 MAGNUS 23X 
* 
| Use the RIGHT Magnus Cleaner in 
' a es Lid = 
the Magnus Aja-Dip Cleaning Machine 
fp On practically every metal cleaning operation, the Magnus Aja 
Dip Cleaning Machine and the Magnus Cleaner designed for the 
| particular work, metal and dirt involved, will speed up cleaning 
ae by a surprisingly large margin. Moreover, you will get greatly 
dead improved cleaning results. 
This is due to the vigorous, many times repeated “‘swishing” con- 
te of tact of the cleaning solution with all surfaces and recesses of the 
ylutely work that is provided by the Magnus method of raising and lower- 
+ than ing the work in the solution. 
arance 
y edge 
cleat: Write for your copy of the Magnus Metal 
wre Cleaning Handbook—the complete man- 
added ual on metal cleaning methods, materi- 
| chip als and machines. When you've read it, 
| free then ask us tg recommend the method 
oe and the cleaner best adapted to your 


work. 
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Kleenmetal Series KMC—Gas 
fired, muffle furnace with preheat 
section and cooling chamber; 
may be oil fired or electric; de- 
signed for controlled atmosphere. 
Streamlined, rugged design; in- 
clined door with foot treadle 


operation. 





Kleenmetal Series KD—Electric 
furnace, direct heated, with pre- 
heat section and internal chute 
to quench tank; may be oil or gas 
fired; chute may be omitted; in- 
clined door with small door and 
sight hole; foot treadle or hand 
lever operation. Equipped for use 


with controlled atmosphere, if 
desired. 





W. S. ROCKWELL COMPANY 


54 CHURCH STREET - NEW YORK 7, N. Y. 
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For Every Tool Room and 
Wherever Precise Heating 
Quality is Essential 


ROCKWELL 
Controlled “Atmosphere 
FURNACES 


ANNEALING 
BRAZING Silver and 
Copper Alloys 

BRIGHT ANNEALING 

HARDENING Tool Stee! 
and High Speed Steel 

SCALE-FREE HARDENING 

SINTERING 














Here are your truly versatile tool 
room furnaces designed for any small 
batch heating operation between 1400° 
and 2500° F. Built with or without 
carborundum or alloy muffles to suit 
operating conditions, they may be gas 
or oil fired or electrically heated and are 
provided for introduction of any kind 
All furnaces are 
equipped for both foot treadle and hand 


of protective gas. 


operation of door. 


Series KM or KD are equipped with 
internal chute leading to quench tank. 
Series KMC or KDC has a water cooled 
cooling chamber at rear of furnace. Both 
types have a long preheating chamber. 

These furnaces are available in sev- 
eral practical sizes. Bulletin No. 417 


gives full details. Write. 


* 












Kleenmetal Series KM—Gas fired 
furnace with preheat chamber and 
internal chute to quench tank; car- 
borundum muffle optional; may be 
oil or electric; available also without 
chute; inclined door with foot treadle 
or hand lever operation. Equipped 
for use with controlled atmosphere. 








speed steel spade drill required 2 to 2u 
hr., broke frequently, and required regrind. 
ing after each hole. 

A modified spade drill of the design de. 
scribed made of high-speed steel took onl 
47 min. to drill the hole and seven hole, 
were drilled before regrinding became nee. 
essary. A similar modified spade drill with 
carbide tips did the job in 36 min. with 
seven holes between grinds. However, the 
speed of the drilling machine was not ade. 
quate to give the optimum speed for the 
catbide tipped drill. 

This application was so successful that 
similar modified spade drills were tried 
elsewhere and conventional twist drills were 
likewise modified along these lines. The 
latter proved surprisingly good, especially 
in drilling hard steels. By means of this 
modification, the number of holes between 
grinds is increased by 10 to 13 times thar 
obtained with conventional twist drills. 

About 1200 drills with diameters from 
YZ to 13/16 in. have been modified 4, 
follows: (1) Square off end of drill; (2) 
place in collet chuck of tool grinding my. 
chine and line up so the lips are horizontal: 
(3) rotate about its own axis through 15° 
so the lips can be ground 15° from orig: 


inal; the head of the grinding machine js 
then turned through 7° to form a 7° pos. 
itive rake; (4) the head is turned g0 the 
end of the drill is raised 7° for the primary 


clearance and the head is turned through 


10° to form the point angle; both lips are 
ground to a primary clearan f 7°: (5) 
the end of the drill is raised further to 15° 


for the secondary clearance. 

Keeping the same 10° point angle, the 
grinding is started at the back of the lip 
and continued until the primary land with | 


a clearance angle of 7° is cut down to the | 
desired width; (6) grinding machine head 
is turned through 45° to grind a chamfer 
around the outer circumferential edge; a 
back clearance of 12° mu : provided; 
and (7) the drill is turne yut its axis 
through 7° to grind the sl which must | 
be in dead center and never over 1/16-in. 
wide. 
R. W. Parkinson ery, Vol. 5l, 
Mar , pp. 156-161 





Superimposed AC for Plating 
Condensed from “Steel” 


Promat Div., Poor & Co., Waukegan, 
Ill., has developed a new process for elet 
troplating zinc on steel. An importait & 
feature is the use of recently developed ||” 
metallo-organic compounds, which make | 
available zinc in a new and highly platable | 
form. The result is unusually efficient plat 
ing action, even with conventional d¢ 
power sources. 

The most significant feature is the u& 
of a.c. superimposed on the usual d.c. One 
method allows the full d.c. load of @ 
generator or rectifier to be passed thr 
the secondary of the transformer M™ 
which the a.c. is obtained without causilé 
distortion of the wave form. A sif 
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HOW TO SELECT THE FILTER THAT 
KEEPS FLOW ON “GO” 


Send for this catalog of filter selection 
factors and specifications on Cuno Con- 
tinuously-Cleanable Filters. (It’s in 
SWEET’S MECHANICAL, PROCESS AND 
DESIGN FILES, but you may like an 
extra copy.) It gives you the information 
you need, arranged according to the 
recommendations of SWEET’S catalog 
designers, who learned from men like 
you how you want such information 
furnished. 


In a word, the Cuno Continuously- 
Cleanable Filter handles full flow with- 
out requiring any more space than 
ordinary partial-flow types... filters 
as fine as 170 mesh equivalent (finer 





with certain models)... filters con- 
tinuously, even while being cleaned 
.is applicable to low pressure or 
gravity feed systems (as well as others) 
.is all-metal, non-collapsible, per- 
manent... is compact and lightweight 
. . never needs to be disassembled for 
cleaning or renewing. May be equipped 
with motor to make cleaning completely 
automatic. 


More about all that in the catalog — 
plus application listings, selective flow 
tables, types, sizes, dimensions and 
capacities. If you wish an extra copy 
of the insert in SWEET’S, send the 
coupon. 


IF YOU HAVE “QUICK FACTS”, YOU'LL ALSO WANT THIS 
Cuno’s booklet of “Quick Facts” is mostly about applications. This catalog is 














THE “FILTER-FINE” STRAINER 


mostly about filter selection “know-how’’. You should have both. 


CUNO ENGINEERING CORPORATION 
456 South Vine St., Meriden, Connecticut 


Please send me a free copy of your selection and specification catalog. 


Name 
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in NITRIDING 
TIME CYCLES 


with 
‘““AMERICAN’’ DUAL PURPOSE FURNACE 








Model NA Air Tempering Furnace With Nitro Attachments 


The pressure system together with precision control 
of time, temperature and flow of ammonia gas are 
resulting in unequalled advantages to the users 
° 
“AMERICAN” Electric Air Tempering Furnaces with 
the Nitro attachments. 


f “AMERICAN” Electric Nitro Furnaces, and the 





American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U.S.A. 


Industrial Furnaces for All Purposes 





wave with a valley value adjustable wih 
respect to the zero axis is obtained. 

Another method feeds the a.c. into the 
plating bath through specially designed 
anodes and a unique circuit that Prevents 
feed-back effects between the ac. and de 
systems. 

Usually just enough a.c. voltage js ap- 
plied so that the effective plating currege 
is reversed for but a small fraction of 
cycle. The exact amount of reverse curreng 
and time it is applied must be contrdlled 
accurately. This reduces or eliminates anode 
passivity, resulting in increased plating 
efficiency. 

Superimposition also affects hydrogen 
overvoltage. This in turn cuts down the 
“starting” voltage normally required wp 
begin plating action, thus further increasing 
plating efficiency. 

A more uniform thickness is produced, 
as superimposition knocks off excess de. 
posits that normally tend to accumulate on 
edges and corners of the work, while at the 
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same time building up the deposits in the 


hollow sections. 


The most important advantage of the 


Promat process is that any current-density 
that can be obtained on the work may be 
used. This results in faster plating, greater 
output, smaller plating tanks, and large 
savings. The process is free from “burning” 
and other undesirable effects at all current. 
densities. High-quality finish: th a uni- 
form, new brilliance are obt le at any 
current-density from 5 to amp. per 
sq. ft. The process works weii in all types 
of standard plating equipmen 

A similar process has been «veloped for 
plating cadmium on steel. oduces an 
exceptionally lustrous deposit 1y Current- 
density from 3 to 120 amp. per sq, ft 
Extremely uniform color is \btained on 
irregularly shaped parts. 

A new alkaline copper b: f the Ro- 
chelle type has been develop This will 
not “burn” at a current-den cwice that 
normally used in similar ele ytes. The 
deposit is ductile and soft, ng easily 
to a high brilliance and ex: it base for 
subsequent deposits. It is ellent for 
masking work for selective t treating. 
Working temperature range he bath is 
from room temperature to 15° F. 

A second copper process depends largely 
upon superimposition for results. It 
includes a simple cyanide bath and makes 
very efficient use of the d.c. 

—-G. W. Birdsall. Steel, Vol. 116, Mar. 12, 194, 

pp. 108-109, 120, 123. 


Stress in Nickel Deposits 


Condensed from “Proceedings of the 
> e ? 
American Electroplaters’ Society’ 


Stress in nickel deposits was measured 
by the contractometer method. In this 
method, the electrodeposited nickel products 
a deflection of the thin steel strip 00 W 
the nickel is deposited. The magnitude of 
the deflection is taken as a measure 
stress. The solution used is a low pH 
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AN EXPEDITER aad 
ECONOMIZER éx yout 
Production Line. 


Baldwin presses help you pet jobs out quicker and cheaper 
today—and are excellent ‘‘life insurance’’ for companies that 
must Meet uncertain competitive conditions tomorrow. Experi- 
ence has proven that presses are at the top in the list of the most 
important modern production tools. 

The sketches suggest the immense variety of sizes and types 
that Baldwin has built . . . and if the one you need is not among 
them, Baldwin will design it for you from the ground up. 
Hydraulic power plus special control features beh operation, 
increase capacity, reduce rejects, and add safety. Ask for Bulletin 
160. The Baldwin Locomotive Works, Baldwin Southwark 
Division, Philadelphia, Pa., U. S. A. Offices: Philadelphia, New 
York, Chicago, Washington, Boston, Cleveland, St. Louis, San 
Francisco, Houston, Pittsburgh, Detroit. 

Hydraulic presses, Testing equipment, Steel forgings and castings, Diesel- 
electric locomotives, Diesel engines, Metal plate fabrication, Rolled steel 


rings, Bronze castings, Heavy machine work, Crane wheels, Bending rolls, 
Plate planers, Babbitt metal, Alloy iron castings, Briquetting presses. 


G) BALDWIN 


HYDRAULIC PRESSES 
1733 
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Watt's type nickel bath (except where the 
pH is varied). 

It was found that stress is decreased by an 
increase in solution temperature. Stress jg” 
increased by increase in current density and 
chloride concentration. Concentration - 
nickel or of boric acid have Practically no 
effect on stress. a 

The effect of pH is slight below a pk 
about 5. The stress decreases slightly 
increase of pH up to a pH of about 4,0, 
4.5, goes through a minimum in this range 
increases fairly rapidly with pH to a value 
of about 5.0 and increases sharply as 
pH is increased beyond 5.0. 

The effect of concentration of 
and pH on stress are related. As K 
concentration increases, sharp increases jp” 
stress begin at lower pH values. Low con. 
centrations of lead, zinc, copper and chro- 
mate as impurities have little effect on or 
in the low pH bath, while ferrous ; 
ferric iron and aluminum increase the 
At a high pH (5.5), lead, zinc and ferrous” 
iron reduce the stress, while chromate ip. 
creases it. 

Calcium does not appear to have any 
effect on stress at either high or low pH 
Added potassium, sodium, magnesium apd 
ammonium sulphates have little effect at 4 
low pH. At a high pH they result ing 
marked reduction in stress. Ammonium 
sulphate is most effective. 

Addition of formate, acetate and citrate 
result in marked decrease in stress at both 
high and low pH. It is concluded that 
the above results confirm the theory that 
stress is caused by codeposition of a hydrate, 

—Bernard Martin. Proc., 


laters’ Soc,, 
June 1944, pp. 206-217, 


Silver Plating of Stee! 


Condensed from “The Jour of the 
Electrodepositors’ Technical Society” 


Electrodeposited silver for heavy duty 
bearings must have excellent adhesion to 
the steel basis metal. A specification test 
permits no blisters nor evidence of poor 
adhesion after heating 1 hr. in air at 400C. 
(750 F.). Direct deposition of silver on 
steel, using various strike compositions, sil- 
ver over an undercoat of cadmium or nickel, 
did not yield satisfactory results. 

The procedure found most satisfactory 
consists of the following steps: Anodic 
etch of the steel for 5 min. in 20% sul- 
furic acid at 20 amp. per sq. dm. (200 
amp. per sq. ft.), rinse, plate with a mini 
mum thickness of 0.00005 in. (0.00012 
cm.) of nickel, rinse, plate with a mim 
mum of 0.0001 in. (0.00025 cm.) of cop 
per from an acid copper bath, rinse, dip 
10 to 15 sec. in a solution containing 50 g- 
per 1. sodium cyanide, silver strike, silver 
plate. 

The strike composition found best com 
tains silver cyanide, 4.25 g. per 1. sodium 
cyanide, 75 g. per 1.; sodium carbonate, 
17.5 g. per 1. 


q d Sot. 
—J. M. S , J. Electrodepositors Tech. 
J prague Vol. 20, 1945, pP- 39-46. 
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Effective filtration of coolants or cutting oils may 
be the solution to your “‘percentage of rejects’’ 
problem. Reduce that percentage and you'll 
increase your production just that much! 


Briggs Coolant Filters ... with unique Z-fold 
refill cartridge . . . have shown remarkable re- 
sults wherever they have been installed. On one 
machine, production was doubled .. . on 
another machine, increased production paid for 
the Briggs filter the first day it was installed. In 
addition 


coolant life was doubled ... wheel and 


tool life considerably extended. 





BRIGGS CLARIFIER CO. 


1945 





Briggs Filters are available for unit machines or 
for central systems. 


GPM to 100 GPM. 


Capacities range from 3 


Look in your local classified telephone directory 


, 


under ‘Filter’ . locate the Briggs distributor 


. have him show you the difference between 


Briggs Filters and ordinary filters. Or—write 


direct to manufacturer for illustrated literature. 


Unique design and con- 
struction of Z-fold refill 
cartridge provides great- 
est possible filtering sur- 
face area and maximum 
flow rate. Cellulose is 
specially processed...from 
raw material to finished 
product... for filtration 
of liquids used as coolants. 





General Offices, Washington 7, D. C. 
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Statistical Control of Tolerances 


Condensed from “Mechanical Engineering” 


Design tolerances for the manufacture of 
products should be determined from factual 
data analyzed statistically as to the char- 
acteristics required by the users and the 
characteristics of the manufacturing process. 
When it has been determined that the 
process can produce at a satisfactory cost a 
product that meets the user's requirements, 
the next step is to hold the process at the 
desired level. 

The three requirements of inspection are: 
(1) The manufacturer must know that the 
process is dependable and that he is ac- 
tually producing what he intends to produce. 
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This requirement is met only by a statis- 
tically controlled process as evidenced by the 
use of quality control charts. (2) The man- 
ufacturer must know that the specifications 
are practical and profitable. (3) He must 
also know that the inspection proceduré is 
adequate and that from his inspection rec- 
ords he can draw sound and correct conclu- 
sions about that part of his product which 
he does not inspect in order to be sure the 
first and second requirements are being met. 

A 100% inspection is expensive, inefh- 
cient, and unnecessary. Sample tests are 
quite expensive and do not give much in- 


formation, except to assure the qualin 
All these objectionable features are 
with practical certainty of a sar 
product by using a control chart teq 
As long as the process is in “ 
control” at a satisfactory level, onh 
samples are needed to assure 
outgoing quality. Control charts 
and economize inspection. If a pro 
turning out a product with only 
variations, then it is safe to depend 
a mere check test for inspection, 
The problem is more complex in ¢ 
of an assembly of two or more pg 
purpose of the inspection is not 
a perfect product but an acceptable 
deciding on the sampling, the insp 
must decide how to interpret the qi 
requirements of the specification am 
to get the desired inspection results! 
economically. * 
If the process is continuous, long ian 
average interpretation may be used; if i 
intermittent, a lot by lot inspection igs 
sary. If the processes are in statistical ay 
trol, the sample size and cost of inspecim 
may be greatly reduced. Statistical methom 
offer almost the only scie solution of 
the problem of inspection 


—W. B. Rice. Mech gineering, 
M 1945, pp. 
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X-Ray Diffraction Study 


Condensed 


“Journal of Appli 


of Fatigue 


a 
hy sics” 


To determine whethe: ay diffraction 
study of metals might indicate fatigue o! 
the metal, or whether it would be possible 
to predict fatigue by X-ray diffraction stu: f 
ies, a series of tests was conducted with 


14ST aluminum alloy. Diffraction pictures 
were taken after definite numbers of cydé 
in the fatigue testing machine. 

Fatigue failures, it is indicated by & 
periment, begin with the rupture of som 
minute element, a stress concentration de 
veloping at the zone of failure, and causitg 
successive failures spreading from this av 
cleus across the entire section. Failut 
occur suddenly, without any appreciable F 
deformation, and the resulting fracture *}) 
coarsely crystalline. 

It has been found that the diffraction) 
patterns within the safe range of stress dit | 
not change from that of the unstressed mi} 
terial. However, when safe stresses 7 RM 
exceeded, changes in the number of 
tion spots, blurring and elongation of o 
individual spots, and production of ct 
tinuous lines occurred. 

In aluminum alloy, the formation 
sharp or nearly sharp spots Coffey 
with stresses below the yield point, 
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Some oil well driller may never know 
the vital part that Magnaflux played 
in the rejection of these defective drill- 
pipe tool joints—any one of which 
might have caused a serious and ex- 
pensive delay in the sinking of a well. 


In signalling such causes of possible 
failure, Magnaflux guards the good 
name of the manufacturer and the 
good will of the user. 


Because it is non-destructive, mag- 
netic particle inspection makes it 
possible to check every part in the 


Forging lap 


< ee 


i 
Pa Seg 
age 


Forging burst in 
flash-welded type 
tool joint 


day’s output—easily and rapidly to 
keep pace with production. Its clearly 
visible indications are inescapable— 
with the shape, location and size high- 
lighted in finely divided magnetic 
particles. 


Magnaflux detects surface cracks, 
cold shuts, laps and many other forms 
of discontinuities in the production of 
all types of magnetic metal parts from 
small machine tools to giant marine 
crankshatfts. 


Write for full information today. 


*Magnaflux, Registered U. S. Patent Office, a trade mark of Magnaflux Corporation 
applied to its equipment and materials for magnetic particle inspection. 


MA GN A F tL 
5908 


U xX 


Northwest 


New York Detroit . Dallas . 


Los Angeles . 


c Oo R P OF R A T Oo N 
Highway, 


Chicago 31, Illinois 


Cleveland Birmingham 
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W** PRODUCTION experience has shown that the measurement of 
surface roughness is a practical necessity in any program of quality 
control. By enabling the practical measurement of surface roughness, the 
Profilometer has helped to round out this aspect of quality control in four 
ways: 

1. It has enabled necessary research into the effect ot surface roughness 
on the performance of parts. 

2. It has enabled the use of a simple convenient symbol for the designa- 
tion of the desired surface roughness on blueprints and specifications. 

3. It has provided a quick and accurate means of checking production 
setups to determine the finish of parts coming from the machine. 

4. It has enabled inspection departments to inspect quickly and accurately 
a run of parts for the surface roughness specified. 

Military requirements for performance have resulted in surface rough- 
ness specifications being set for an infinite number of parts varying widely 
in their shapes, roughnesses, and materials. So that accurate measurements 
can be taken on this wide variety of parts, Physicists Research Company 
has developed a number of accessories for the standard Profilometer and 
maintains a program of continuing research and development in this field. 

If you are now working on surface-roughness control or on post-war 
production plans, you will be interested in talking with one of our field 
engineers. Our representative would be glad to call at your plant to discuss 
the Profilometer and to demonstrate it on the work you are now doing. 
This demonstration call will incur no obligation on your part and may be 
arranged by addressing Physicists Research Company, 343 South Main 
Street, Ann Arbor, Michigan. 


Pictured above: The Type KA Tracer and Type A Piloting Fixture for use on very smooth surfaces 
and for measuring the surface in holes and slots as small as 1 / 16 inch ID. 


Profilometer Catalog available on request. 


PHYSICISTS RESEARCH COMPANY 


343 SOUTH MAIN STREET 
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those in which plastic deformation 
multiplied and blurred the spots 64 
form practically continuous rings were, 
ciated with stresses above the yield 

Results obtained seem to show 
when failure occurred in areas outside. 
under observation, there is no great ch 
in the diffraction pattern during the 
Spots remain clear and sharp, with oy 
dication of fragmentation, distortion 
strain. When the fatigue crack fo 
side the area under observation, 
come dull and indistinct, and tend to. 
continuous lines. This is especially ng 
able during the last few thousands of a 
before failure. 

Predicting failure by diffraction Patter, we "" 
changes, it was concluded, could be done 
only when the operator was fortunate 
to irradiate the field in which failure wa 
to take place. The changes upon which the 
prediction would be based are limi 
according to the tests made, to th 
300,000 to 20,000 cycles. F 

Since the changes take place in 
300,000 cycles or less, and are ¢ 
only when the fatigue crack lies in thew 
irradiated, it was concluded that the ca 
were not caused by cold work owing 
fatigue. Diffraction pattern changes area 
effects of repeated cyclic stresses gradual 
weakening the intercrystalline bonds am 
causing the metal to fail. 


Arthur G. Barkow Applied Ph 
Vol. 16, Feb. 1945, pp. Mild 




























Progressive Inspection 
for Piston Rings 
Condensed from “Ameri 


n Machinist’ 


Aircraft engine piston rings are mad 


from individual ring castings of high qua 
ity alloy iron. These castings are turne 
bored, and then finished in precision griné- 
ing and lapping machines to the toleranc 


for dimensional accuracy and surface finis 
demanded by the aircraft engine manulse 
turers. Most aircraft rings require many it 
spection operations (generally 100% of al 
specified dimensions), and all inspectiot 
benches have stations for some of the fini 
finishing operations. 

The first inspection operation is a visu 
check for foundry flaws and mechanic! 
errors. Then every dimension and surlac 
except width and end clearance are checkei,j 
and face light (to determine circularity 
when compressed) and load checks at 
made. There is a 100% check on the iis 
25 to 50 rings of a batch. If no errors ay 
found, every twentieth ring is spot checked}, 
If a bad ring is found in the first group 
all rings in the batch must be gaged 100% 

At the next station the inside and outsit 
diameters are deburred and radiused. Ti 
quality of the lapped surface is inspec 
visually. The following stations check est 
clearance, a face light inspection, width a 
thickness, circularity, and diametral load of 
weight required to close the ring t0 @ SP" 
fied gap size. 

The inside-diameter corners are broke 
Then a series of grooves across the tact" 
one side of the gap are milled to provide 
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+ manning 2 2 meter Range Finder reports The coincidence prism shown here is the most complex Test chamber duplicates the coutinuous vibration of 
continuously during action.—U. S. Navy Photo. of the precision optical parts in a Range Finder. the ship and the shock of a broadside of heavy guns. 











ding, the Range Finders are filled with com- Giant Range Finders which span the battleship turrets 


Accurately aimed naval gunfire knocks out many 
gas and immersed in water to reveal leaks. represent two tons of precision optical instrument. 


enemy shore installations to make troop landings safer. | 












Official U. S. Navy Photos 


rimist” 






















© mac 

th qua 

turn 

2 grit 

Lefranc 

e fin 

ranula: 

any if 

® of al 

spection 

he find 

ad visual + ° 

~ The War’s Toughest Optical Job 

shecked. 

cular 

7 , When the big guns of the giant range finders which span _ tities needed by the world’s greatest 
the firs ms America’s warships each gun turret and fire control Navy is just one of the many tough 
rors af speak, the sea, the sky, tower. They represent highly com- optical jobs assigned to Bausch & 
= and the earth tremble. Enemy shore plex optical systems, so precise that Lomb... America’s optical head- 
o0alt installations and enemy ships, pin- the allowable deviation of some parts quarters. Bausch & Lomb Optical 
outsik) 4-«~POinted by the accuracy of our gun- is but one-half second of arc, equiva- Co., Rochester 2, New York. 

d, ‘Th fire, crumble even as the hopes of lentto1” at6% miles—systems so rug- 

spect the aggressors have crumbled. ged that accuracy remains constant 

Pe a | a Creating and building the optical under the shock of thundering salvos BAUSCH & LO MB 
load «ie a; that help to make possible and continuous ship vibrations. ESTABI ha 1853 

a spel S unerring accuracy is the war’s The production of these giant « 

aid | toughest optical job. These eyes are optical instruments in the quan- W 
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akers of Optical Glass and a Complete Line of Optical Instruments for Military Use, Education, Research, Industry, and Eyesight Correction and Conservation 
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HARDNESS TESTING 


...IS YOUR KEY TO 
quality control 
of production 


The Eberbach Micro Hardness Tester accurately measures the 
hardness of the structural constituents of metallic alloys and other 
materials which cannot be measured by standard methods. 


Particle hardness tests with this precise laboratory tool are 
now widely used to check specifications of single grains in al- 
loys, plated surfaces, nitrided and cyanided layers, and pieces 
too small for other testers. 


The Eberbach tester is equipped with a diamond indenter 
which permits measurement directly in units instantly convertible 
to other systems. Data may be taken visually or photographically. 


LABORATORY 


for more APPARATUS 

push C.8 2. B_SIPPLIES 

write & Son COMPANY 
Do ahi arene 


ann ARBOR. MICH. 





ESTABLISHED 1843 
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“ROCKWELL” 


HARDNESS TESTER 


the Maker’s Mark 


It is just 24 years since our first “ROCKWELL” Hardness Tester 
was launched. 

Continuously, you have seen it improved. That steady improvement 
is what our Trade Mark ... ROCKWELL... stands for. It is not 
the name of a machine. It is a maker’s mark that guarantees always 


the most modern accuracy. 


MECHANICAL INSTRUMENT CO. INC. 
365 Concord Ave. New York 54, N. Y. 


An Associate Company of 
American Chain and Cable 
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permanent identification of the ¢ 
turer of the ring. For further idencifcadaall 
the type of ring is acid etched on one side, 
Then comes a final visual inspection, a 
check for width and end clearance, a 
on the acid etching, a dip in rust 

solution, and the wrapping and ; , 

Some piston rings are Altinized, others 
are chromium plated for wear resistance, 
Such rings are first passed along the inspec. 
tion bench for a preliminary check to insure _ 
that the parts are accurate. After plating © 
these rings are returned to the sam inspec. 
tion line. = 3 

Most aircraft engine rings have a tolens 4 
ance of 10 to 12 micro-inches or even as 
fine as 6 micro-inches maximum for the 
quality of finish of the side surfaces. These 
rings usually are spot checked by sending 
them to an inspection laboratory where a 
surface analyzer is used to measure the 
roughness. 

Rings rejected for any reason along the 
inspection benches are not scrapped but go 
to reinspection benches where a process con. 
trol inspection group culls the good rings 
from the bad. Any rings at all questionable 






















are culled out at the main inspection benches 
to avoid tying up the inspection line. 

—D. M. Smith. Am. Ma t, Vol. 89 

Apr. 12, 1945 114-117. 


Magnetic Measurement of Har:enability 
Condensed from “Metal Provress’ 


The cone-shaped test piece developed by 
the Carpenter Steel Co. for determining the 
hardenability of carbon too! steels has 


proved to be reliable and sufficiently sensi- 
tive to test shallow hardenabi ;. Orig- 
inally, the hardened specimen ground 
down to the longitudinal axial e, Rock- 
well readings made down the rer line, 
and the distance measured fr e tip of 
the cone to where the hardness cockwell 
C 55. From this value could obtained 
the critical cooling velocity in F. per 
sec. past 1300 F. to yield Rockwell C 55. 

The grinding was found to be expensive 


and time consuming, so an electromagnetic 
equipment was designed to eliminate it. 
The cone specimen is magnetized, then the 
amount of current necessary to create a 
field in the magnetizing coil which is just 
sufficient to demagnetize the cone specimen 
is determined. This demagnetizing current 
(meter reading) is directly proportional 
to the coercive force. 

With a constant carbon content and with 
the balance of the chemical composition 
within the limits ordinarily associated with 
such shallow hardening steels, the coercive 
force of the hardened cone specimens of 
various hardenabilities can be standardized 
against the critical cooling velocities. 
Correlation curves between meter read- 
ing and critical cooling velocity are gives 
for carbon contents of 0.70 to 1.20%. O! 
159 heats checked by grinding down the 
cone specimens and comparing the critical 
cooling velocity as determined by the elec- 
tromagnetic method and by Rockwell read- 
ings, 70.5% showed 0 to +4% effol, 
23.9% showed +4 to +8% effort, and 
5.6% showed +8 to +10% error. 
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0. Which X-ray film is first choice "aveaten = 


Characteristic Curve, 


for most critical inspection of Kodak Industrial Xx 





























| 
ype with direct 


ray exposurt 


steel castings at high kilovoltages? metallic screen 


Development: 8 n 
it 68° | in K 
Devi K 


Fi. Kodak’s Type M X-ray D 


WW HEN inspection must be highly critical (which is 
more and more often the case)... when you’re work- 
ing at high voltages... Kodak Industrial X-ray Film. 


Type M. is specifically right. Used with lead foil screens. 








its extra fine erain and highest available contrast mal 

possible radiographs ol outstanding quality distingeul hed 
by unusually fine detail. Eastman Kodak Company 
X-ray Division. Rochester L. N Y. 


Kodak makes the four types of film 
needed in industrial radiography 


In addition to Type M. Kodak supplies: 


Kodak Industrial X-ray Film, Type kK... tor gamma 
and x-ray radiography of heavy steel parts, or of lighter 


parts at low x-ray voltages where high film speed is required 
Kodak Industrial X-ray Film, Type A. . . most often 
used for light alloys at lower voltages and for million-volt 
radiography of thick steel and heavy alloy parts. 


Kodak Industrial X-ray Film, Type F... 
primarily for radiography, with calcium tungstat 
screens, of heavy steel parts. The fastest possible 
radiographic method. 





.--the FILM tells the story 


SOL AOI rs. atl 5 
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CHECK 
BLOWERS 

AND EXHAUST 
SYSTEMS 





Instantly 
with the Alnor Velometer 


This instantaneous direct reading air velocity 
meter measures air speed in feet per minute. 
There are no calculations, no timing, no con- 
version tables; its use is so simple that anyone 
can take accurate measurements with the 
Velometer. Extension jets permit correct read- 
ings in many locations that would be difficult 
or impossible to reach with other means of 


measurement. 


Keep exhaust equipment working efficiently 
by regular checks for draft, leaks, blower oper- 
ations, etc., with the Alnor Velometer. You can 
get accurate information on performance with 


a few minutes’ inspection at regular intervals. 


The Velometer is made in several standard 
ranges from 20 fpm to 6000 fpm and up to 3 


inches static or total pressure. 


Velometer used for positive 
static pressure readings 


Special ranges available as 
low as 10 fpm and up to 25000 
fpm velocity and 20 inches 
pressure. Write for Velometer 
bulletins. 


ILLINOIS TESTING LABORATORIES, INC. 
420 North La Salle Street 
Chicago 10, Illinois 











Tests with flat end Jominy test Pieces 
Y in. in diam. by 3 in. long of an 
hardening tool steel (0.9 C, 1.75% Ma) 
showed a straight line correlation 
the meter reading by the electromagnetic 
method and the critical cooling velocity for 
Rockwell C 55 as determined from Rock. 
well readings on ground flat surfaces on the 


Jominy specimen. Therefore, the instry. 


ment would be useful to those pri 
concerned with Jominy hardenabilixy test- 
ing as well as to those dealing with shallow 
hardening carbon tool steels. 


—C. B. Post & W. H. Fenstermacher, Metal 
Progress, Vol. 47, Feb. 1945, pp. 286-288, 


Soft Solders 


Condensed from 
“Journal of the Institute of Metals” 


With changes of composition of the soft 
solders due to the tin shortage, a test method 
to evaluate joint-forming characteristics be. 
came necessary. The spreading-drop test 
does not always give results in accordance 
with practice. Studies of the soldering op. 
erations indicate that solder-flux-stock should 
be considered as a system, rather than de. 
termining values for solder compositions 
alone. 


Ease of soldering may be quantitatively 
measured by means of the minimum instan- 
taneous wetting temperature, the lowest 
temperature at which the system produces 
instantaneous wetting (within (.2 sec), 
The penetrative power of the system may be 


measured in terms of the interfacial tension 
between the flux-covered solder and the 
fluxed stock. 

Determination of these values is made 
by means of the kollagraph, an apparatus 


developed especially for this purpose. It 
consists of a constant-temperat bath, a 
balance with an electrical device which, by 
relays and an electric motor, keeps the 
beam in balance during the test, and a 
pen-and-drum recording device. A fluxed 
specimen of the stock about 7.5 cm. long 


is suspended from one arm of the balance, 
a bath of the solder heated to a given tem- 
perature is raised so as to make contact 
with the end of the specimen, and the in- 
terfacial tension developed upon wetting 1s 
recorded on the drum. 

Results with this apparatus have shown 
that the different types of solder are selec- 
tive in their reaction to both stock and 
flux. The generally accepted replacement 
value of one unit of antimony for two ol 
tin is found to be conservative when work 
is being done with tinplate or terneplate as 
the stock, but approximately correct when 
soldering copper with a solder of appfor- 
imately 40% tin and using zinc ammonium 
chloride as the flux. 

Silver appears to be most selective in 
its action. Adding 0.85% silver to 40% 
tin solder makes it equivalent in terms 0! 
minimum effective wetting temperature © 
63% tin (eutectic) silver-free solder 02 
copper stock with resin flux. Silver wés 
found to be ineffective in 25% tin soldet 
on copper stock with zinc ammonium 
chloride flux. 

It is evident that the effective use of 
the silver-bearing solders is limited. Ant 
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THE BUEHLER line of 
specimen preparation 
equipment includes — 


CUT-OFF MACHINES e@ SPEC- 
IMEN MOUNT PRESSES e 
POWER GRINDERS @¢ EMERY 
PAPER GRINDERS @¢ HAND 
GRINDERS ¢ BELT SURFACERS 
* POLISHERS e¢ POLISHING 
CLOTHS AND ABRASIVES 






| 
Low . for accurate final polishing 








Low speed polishing is increasingly popular for the final step, particularly 
where soft non-ferrous metals are encountered. The production of smooth 
polished samples with a minimum of surface scratches and disturbed metal 
is the outstanding feature of this low speed Buehler Polisher No. 1505-2. 
Built to operate at selective speeds of 150 r.p.m. and 250 r.p.m. through a 
positive gear head drive housed in an oiltight base, this polisher represents 
the highest development in equipment for precision finishing of specimens. 
This polisher is also perfectly suited to the wax lap or lead lap polishing 
technique preferred by many metallurgists. 


The 8” diameter polishing disc is attached to a countershaft by a tapered 
sleeve. This tapered fit and long span between bearings assures smooth 
operation. The motor is 4 h.p. single phase ball bearing, operating on 
110 V., 60 Cycle AC current. Shipping weight, 80 Ibs. 


Duchle Lik 


PARTNERS HEP 


LURGICAL APPARATUS — 
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VITREOSIL 


IMMERSION HEATERS 


Vitreosil Electric Immersion Heaters are 

of particular value eee ane - 
re liquids of an acid F 

coined. For such applications, the — 
envelope of the heating unit eee cand 
advantages of being acid-proof, —. 
electrical insulator, and resistant to 
thermal shock. 

Vitreosil (99.8% SiOz) is wna od 
all halogens and acids, regardless of te 
perature or concentration, with weber 
tion of fluorine and hydrofluoric and. 


phosphoric acids. 


Vitreosil Electric Heaters are —— 
in lengths ranging from 10 to 30 inc 


with k.w. ratings of .25 to 5.0. 


ZEEQ. Write for full details and 
j/™ . ‘N 


quotations on Vitreosil Elec- 
VITREOSIL) }} 


tric Immersion Heaters. 
“THE TH 
12 EAST 46th STREET, 
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SYNDICATE, LTD. 
pineglon NEW YORK 17,N.Y. 









FLASH-O-LENS”’ 
WILL FIND (T / 






Cee 
The new FLASH. 
O-LENS offers 
foundry -men, 
machinists, and 
many others en- 
gaged in produc- 
ing metal parts for war contracts an efficient, economical means 
of examining the most minute defects during routine inspections. 


FLASH-O-LENS consists of a portable 40x microscope com- 
bined with a perfect source of illumination in one convenient, 
compact unit... They are available in several models—powered 
by either standard flash light dry cells or by current from 
any AC or DC outlet—and with a selection of various combina- 
tions of lenses, all interchangeable in the one lens housing. 


Send today for illustrated catalog describing the new FLASH-O-LENS 


— = NC “e 





Manufacturers 




















1744 











monial solders have wider applicati 


zinc being barred specifically. The lat 


of widest applicability were the lead-tin 
solders with tin content above 409, Tin. 
plate, terneplate, blackplate, zinc and brass 
showed little distinction with this last type 

While hot-shortness, creep strength, an, 
resistance to fatigue may limit the choice of 
solders in certain cases, joint-formj 
pacity remains the fundamental { 
istic, for joints fail more often under 
mechanical stresses because they are defer. 
tive than for any other reason. 


—L. G. Earle. J. Inst. Metals, Vol, 
Feb. 1945, Pp. ex 


ng «- 


Optical Inspection 


Condensed from 
“Production Engineering and Managemen’ 


Mass production of precision parts hys 
proved that many manual inspection meth. 
ods, satisfactory in the past, are inadequate 
today. The tool and process engineer, who 
has demanded faster, more efficient methods 


for gaging finished work, has been instr. 
mental in developing the optical method 
of inspection. 

To check the squareness of cach groove 
sidewall to a close angular ance, past 
practices required the use of ight edge, 
dial indicator, surface plate, stock and 
considerable effort. The inspe attempted 
to ascertain the slope of the gioove wall by 
noting differences in indicato: readings at 
progressive intervals along aight edge 
paralleling the groove wall! 

The optical comparator ibines the 
projector and microscope, ani is accurate 
enough for exacting labor tests yet 
simple enough for any com; workman 
without special training. | sts of an 
optical system, means to the work 
and necessary adjustments f king mea- 
surements. Optical compa are used 
to check threaded sections, t rofiles and 
profiles of simple and com production 
parts. 

The optical system contains « light source 
in the lamp house, such as a andlepower 
automobile headlamp, operating off a 6. 
transformer. Suitable condenser lens con 
centrate a beam of parallel light rays across 
the work piece. A compound set of lenses 


consisting of objective and eyepiece lenses 
give this instrument a magnifying power 
of 31.25 X. An aluminum oxide-coated 
mirror reflects the magnified image upon 4 
ground glass screen. 

Mechanical adjustments permit the work- 
piece to be moved in the field of parallel 
rays of light vertically, horizontally and 
angularly in the horizontal plane. A table 
adjustment focuses the workpiece. Angles 
in the vertical plane are measured directly 
on the ground glass screen by rotating the 





screen by vernier control, with angles mea | 


sured to within +1’ accuracy. 
For every 44-in. of work area projected, 

the screen image portrays about 8 in. 0 

area. The accurately and greatly magniliee 


> — 


image lends itself to extremely dose % | 


justment of the indicating bands of t 
flected light. 


—G. C. Brown. Prod. Engineering & Manageme™ & 


Vol. 15, Feb. 1945, pp. 87% 
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Two tubes of the same type may look 
exactly alike, but if one was assembled 
in the Machlett “White Room” while 
the other was put together under aver- 
age factory conditions, there would be 
a considerable difference between 
them. In lighting, cleanliness and condi- 
tioned environment, the “White Room” 
resembles a hospital operating room, 
and tubes passing through it remain 
free of internal contamination that 
would lessen their stability, shorten 
their life. Such tubes will give full-rated, 
Predictable performance, and prove 
uniformly economical and satisfactory. 


It was to achieve such improved results 


JUNE, 1945 


U TELL WHICH TUBES ARE 





BETTER? 


that Machlett built the first ‘White 
Room” in the industry — subsequently 
adopted by others. Many still newer 
Machlett techniques, such as this, con- 
tinue to improve the quality and per- 
formance of our products. In this way, 
Machlett leadership in the electron tube 
field is maintained. 

When you need a medical or indus- 
trial X-ray tube, or an oscillator, 
amplifier, or rectifier for radio or 
industrial purposes, select a Machlett. 
It will pay you in stability of operation 
and long life. For information as to 
available tubes, write Machlett Labo- 
ratories, Inc., Springdale, Connecticut. 











EG-50—an X-ray tube with beryllium window for 
radiography of light materials and thin sections. 





RAY TUBES SINCE 1897 


TODAY THEIR LARGEST MAKER 
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Malleable Iron 


AMERICAN MALLEABLE IRON—A HAND- 
BOOK. Published by Malleable Founders’ 
Socsety, Cleveland, 1944. Fabrikoid, 614 
x 914 in., 367 pages. Price $4.00. 


This is intended to be, and is, so clearly 
and simply written that a layman can fol- 
low it. There is a slightly more technical 
chapter on “the metallurgy of malleable 
iron,” but the volume is written to show 
the purchasing agent and the user engineer 
the virtues of malleable. To this end 
many photographs of malleable parts used 
for severe duty are included. Much useful 
comment is made on design, both for ease 
of casting and for enhancing behavior 
ink service 

Some of the limitations of malleable 
are mentioned, but always phrased so as 
to put the best foot forward, and without 
emphasizing the trials and tribulations of 
the malleable founder. For instance, chro- 
mium is included in a list of elements 
interfering with graphitization, but no 
stress is laid on it, as it is the worry of 
the foundryman rather than the user. 

The statement is made that “malleable 
iron shows no appreciable decrease in im- 
pact properties from room temperature 
down to minus 40 F.”, which is true for 
standard malleable completely devoid of 
pearlite remnants, but not true of all 
commercial malleable meeting regular 
specifications. 

Because such things are slurred over, 
this handbook contains little of value to 
the malleable founder not already at his 
disposal in the A.F.A. Cast Metals Hand- 
book. It is, however, somewhat more 
glamorous propaganda, though not so ob- 
viously so that the user-reader is likely to 
react that “the lady doth protest too 
much.” The history of the malleable in- 
dustry is quite fully given, and in a form 
to interest the general reader. 

The statement is made, under coatings 


1746 





for malleable, that “zinc, cadmium, alumi- 
num and lead can be deposited electro- 
lytically,” and again “finishing processes 
such as lead flashing, chromium plate and 
nickel and aluminum plating” can be em- 
ployed. How to plate aluminum would 
seem to deserve some elaboration. 

Another statement that caught the eye 
was that Poisson’s ratio for malleable is 
0.17, with a reference to Marks’ Hand- 
book as source. The A.F.A. handbook also 
gives 0.17, but Marks really says 0.265. 

Pearlitic, cupola and alloy malleables 
are discussed and properties given. Con- 
siderable attention is given to machining, 
a matter not covered in detail in the 
A.F.A. handbook. The last 100 pages 
carry engineering tables and data, some 
of them not germane, e.g., properties of 
popular stainless steels. 


—H. W. GILLETT 


Weld Engineering 


ARC WELDING ENGINEERING AND PRO- 
DUCTION CONTROL. By Walter J. Brook- 
ing. Published by McGraw-Hill Book Co., 
Inc., New York, 1944. Cloth, 514 x 81% 
in., 347 pages. Price $4.00. 


Many books have been written dealing 
with the subject of arc welding, but few 
have been prepared with the needs of 
the welding engineer, responsible for plant 
production, clearly in mind. Mr. Brook- 
ing has done that. His book will be an 
excellent guide for the engineer who must 
not only design weldments, but must 
oversee or plan for their actual fabrication 
in the modern weld shop. 

There are sections discussing materials 
and equipment, flame cutting of parts for 
weldments, fit-up, jigs and fixtures, inspec- 
tion and machining, and final cleaning. 
The training of operators, specifications, 
and engineering control methods are also 
taken up. 








Typical charts from automatic recording 
equipment for testing welding machines 
are shown. Electrodes and methods for 
selecting them are outlined in a chapter 
upon welding problems. 

A valuable feature of this book is the 
brief discussion of some of the manage- 
ment problems that frequently confront 
the engineer in the small shop. Textbooks 
upon welding usually omit these topics as 
not a part of welding engineering, but 
they are important to the man who must 
assume some of the duties of the weld 
shop foreman or supervisor. The sections 


upon adapting and evaluating welding 
operators, and education of workmen are 
of significance in this respect. 

—KENN { ROSE 


Other New Books 


IntustRaTED Tecunicat Dictionary. By Maxim 
Newmark. Published by the Philosophical Library, 
New York, 1944. Cloth, 6 x 9 in., 352 pages. 
Price $5.00. The plan of this dictionary is to 
supply a representative and wide selection of off- 
cially approved standard definitions promulgsted 
by various United States engineering, technical, 
trade and industrial organizations, and by Govem- 
ment agencies. As to subject coverage, the follow- 
ing general principle has been observed in selecting, 
editing and compiling the material: The number 
of terms included for any single subject were deter 
mined on the basis of whether that subject is 
fundamental in all fields and whether it has current 
importance in the world of technology. There are 
some 90 illustrations. 


1944 SAE Hanpsoox. Published by Society of Av 
tomotive Engineers, New York, 1944. Cloth, 6% 
81% in., 804 pages. Price $5.00. Wartime indus- 
trial and technical progress in developing 2 
methods and materials facilitating war production 
are reflected in this handbook. Among the new 
features are: specifications for medium- and heavy: 
duty coolant hoses; detailed standards for straight 
and taper pipe threads; and nomenclature ad 
pistons and piston-rings. Revised data incor 
tables on steel hardness conversion numbers; - 
specifications for non-ferrous metals, including 
solders, and both cast and wrought eer 
magnesium, brasses, bronzes, and bearing *® 


bushing alloys. 
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ALLOY IRONS 


bdenum in Cast Iron. Climax Molyb- 
ae Co. (1-295) 


ALLOY STEELS 


} Analysis Chart. American Steel & 
Mire Co. (1-218) 
SAE Steels. Babcock & Wilcox Co. 


(1-144) 
lloy Steel. Bethlehem Steel Co. 
Avena (1-117) 

sels. Peter A. Frasse & Co., Inc. 
Alloy Steets Fao) 
Low Alloy Steels. Great Lakes Steel Corp. 
(1-171) 
‘oh Streneth Steel. Inland Steel Co. 
- (1-90) 


Molybdenum Wrought Steels. Molybdenum 
Corp. of America. (1-139) 
Aircraft Alloy Steels. Joseph T. Ryerson & 


Son, Inc (1-210) 
CARBON STEELS 
Cold Drawn Bar Steels, Bliss & Laughlin, 
Inc. (1-282) 
Steel. Y stown Sheet & Tube Co. 
(1-227) 
HIGH SPEED STEELS 
High-Sp. Steel. H. Boker & Co., Inc. 
This 4- bulletin discusses Novo Su- 
perior | peed steel, 18-4-1 type, for 
use in | s, dies, cutters, hobs, reamers, 
etc. (1-302) 


High-St teels. Cleveland Twist Drill 


Co. The edition of this handbook pre- 
sents Co! e data on Mo-Max high-speed 
steels, a includes several informative 
charts. (1-300) 
High-St Steel. Firth-Sterling Steel Co. 
An im ‘<4 tungsten-moly high-speed 
steel, Sta M-2, is discussed in a 4-page 
folder. (1-301) 
STAINLE rEELS 
Stainle Steel. Granite City Steel Co. 
(1-256) 
Stainle Steel. Ingersoll Steel & Disc 
Div., | Warner Corp. (1-104) 
Heat Tr of Stainless Steels. Rustless 
Iron & | Corp. (1-279) 


TOOL AND DIE STEELS 


Tool Steels. Copperweld Steel Co. (1-228) 
Hot Work Tool Steels. Crucible Steel Co. 
of America (1-289) 
High-Speed Tool Steel. General Aircraft 
Equipment, Inc., Tool Div. (1-288) 
Tool Steels. Jessop Steel Co. (1-278) 
Die Steels. Latrobe Electric Steel Co. 


; (1-149) 
Flat Ground Stock. Simonds Saw & Steel 
Co. (1-212) 


IRON AND STEELS—GENERAL 


Surface-Treated Sheet Steel. American Roll- 
ing Mill Co. 


: | ; (1-286) 
urnace-Treated Bar Steels. La Salle Steel 
_ Co, a (1-299) 
Steel Specialties. A. R. Purdy Co., Inc. 
(1-213) 


Non-Ferrous Metals 


COPPER AND ITS ALLOYS 
Copper and Its Alloys in Tubes and Plates. 
merican Brass Co. (2-164) 
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Manufacturers 


literature 


Oxygen-Free Copper. American Metal Co., 


Ltd. (2-145) 
Bearing Bronze. Bearium Metals Corp. 
(2-287) 


Wrought Copper and Copper-Base Alloys. 
Copper & Brass Research Assn. (2-245) 
Bronze Bars for Bearings. Johnson Bronze 


Co. (2-198) 
Phosphor Bronze. Phosphor Bronze Smelt- 
ing Co. (2-100) 


Copper and Its Alloys. Revere Copper & 
Brass, Inc. (2-199) 
Beryllium Copper. Riverside Metal Co 
2-259) 
Phosphor Bronze. Seymour Mfg. Co. 
(2-285) 


LIGHT METALS 


Magnesium Alloys. Aluminum Co. of 
America. (2-215) 
Magnesium. American Magnesium Corp. 
(2-230) 

Ingot Metal. Bohn Aluminum Co., Michi- 


gan Smelting & Refining Div. (2-204) 
Magnesium Alloys. Dow Chemical Co. 

(2-281 ) 

Aluminum Alloy. National Bronze & 

Aluminum Foundry Co. (2-187) 


Aluminum Sheet and Strip. Reynolds Metals 
Co. (2-268 ) 


NOBLE METALS 


Cemented Carbide. Callite Tungsten Corp. 
(2-212) 

"Foote-Prints’—a house organ on rare 
metals, alloys and ores. Foote Mineral 
Co. (2-267) 
Metal Hydrides—Powders or Ingots. Metal 
Hydrides, Inc. (2-96) 
Metal Powders. Powder Metals & Alloys, 


Inc. (2-149) 
Hard Facing Alloys. Wall-Colmonoy Corp. 
(2-251) 


SPECIAL METALS 


Columbium. Fansteel Metallurgical Corp. 
Complete information on columbium, in- 
cluding numerous tables on wire, sheet and 
rod data, is presented in a 12-page booklet. 

(2-289) 


OTHER METALS 


Non-Ferrous Test Bars. American Smelting 
& Refining Co., Federated Metals Div. 
(2-261) 


| Please Use the Coupon 
on Page 1751 
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Non-Metallic Materials 
-Metallic Material 
Glass Fabrication. Corning Glass Works. 
The Multiform process, a new method of 
glass fabrication applicable to a number of 
glass compositions having widely different 
characteristics, is described, and Pyrex-brand 
Multiform glassware produced by this proc 
ess is illustrated in a 12-page bulletin 
(12-15 
Varnishes and Resin Dow Corning Cx 
A variety of electrical insulating silicone 
varnishes and resins for use with inorganik 
spacing materials are discussed in a 4-page 
folder. Specifications and physical proper 
ties are included. (12-13) 
Plastics. E. I. du Pont de Nemours & Co., 
Inc. A digest of the forms, applications and 
properties of a variety of plastics, such as 
Lucite, Pryalin, Plastacelle, etc., is presented 
in an 8-page, illustrated bulletin. (12-14) 
Plastics Eclipse Moulded Products Co 
Complete data on all type pi m 
terials, their behavior in the molding pro 
ess, their strength and weakness, plus a 
comparison chart of outstanding properties 


of various plastic materials, are presented in 
an attractive, 45-page, 


nec of >| 
pes OF piast 


illustrated catalog 
(12-16) 
Glass. Kopp Glass, Inc. Complete data on 
the design and manufacture of glass, and 
many illustrations of glass products pro- 
duced by this company, are presented in an 
attractive, 24-page bulletin. (12-17) 
Plastic Laminate. Continental Can Co. 
(12-8) 
Non-Metallic Materials. Continental-Dia- 
mond Fibre Co. (12-7) 
Plastics. Dow Chemical Co., Plastics Div. 


(12-4) 
Plastic Data Book. Formica Insulation Co. 
(12-11) 


Plastics and Its Equipment. Hydraulic Press 
Mfg. Co. (12-10) 
Injection Molding Machine for Plastics 
Lester-Phoenix, Inc. (12-9) 


Engineering Design 


ALLOY CASTINGS 


Heat- and Corrosion-Resistant Castings. Al- 
loy Casting Co. (3-497 ) 
Heat Resisting Steel Castings. Chicago Steel 
Foundry Co. (3-263) 
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Corrosive Handling Equipment. Duraloy 
Co. (3-183) 
X-Ray Tested Castings. Electro Alloys fo. 
(3-74) 


Alloy Steel Castings Reference Chart. Le- 
banon Steel Foundry. (3-526) 
Heat and Corrosion-Resisting Castings. Ster- 
ling Alloys, Inc. (3-513) 


CASTINGS—IRON, STEEL, 
NON-FERROUS, ETC. 


Malleable Castings. Lancaster Malleables & 
Steel Corp. The facilities of this malleable 
casting producer are described and illus- 
trated in an 8-page bulletin. (3-571) 


Steel Castings. Steel Founders’ Soc. of 
America. Complete data on the steel cast- 
ings industry, including the machining, 
heat-treating, testing and inspection clean- 
ing and finishing, etc. of these castings, are 
presented in an attractive, 64-page, illus- 
trated catalog. (3-569) 
Heat Treated Aluminum Castings. Acme 
Aluminum Alloys, Inc. (3-290) 
Special Castings. Advance Foundry Co. 
(3-381) 
Beryllium Copper Castings. Akron Bronze 


& Aluminum Co. (3-556) 
Castings, Forgings, Etc. American Brake 
Shoe Co (3-499) 
Manganese Steel in the Steel Industry. 
American Manganese Steel Div., Am. 
Brake Shoe Co. (3-275) 


High-Strength Metal. Diamond Iron Works, 

Inc. (3-452) 

Stainless Steel Castings. Duriron Co., Inc. 

(3-7()2 ) 

Non-Ferrous Sand Castings. Eclipse-Pio- 
neer Div., Bendix Aviation Corp. 


(3-490) 

Data on Brass and Bronze Castings. Ham- 

mond Brass Works. (3-194) 

Non-Ferrous Castings. Howard Foundry 

Co. (3-333) 
Castings. Meehanite Research Institute. 

(3-561) 

Alloy Castings. Michiana Products Corp. 

° i ae | 

(9-JiZ2) 

Cast Steel Breech Rings. Ohio Steel Foun- 

dry Co. (3-447 ) 

Ce ntrif ud gall ) Cast Non-Ferrous Me tals. 

Shenango-Penn Mold Co. (3-339) 


DIE CASTINGS, PRECISION CASTINGS, ETC. 
Designing for Die New Jersey 

Zinc Co. (3-550) 
Die Castings. New Products Corp. (3-468 ) 
Die Castings. Pryor Mfg. Co. (3-551) 


Casting. 


FORGINGS 


Metal Forgings. Scovill Mfg. Co. This bul- 
letin discusses a variety of metal forgings 
applications, such as couplings for fuel oil 
and gasoline hose, valves, torch heads and 
regulators for compressed gas cylinders, etc. 
(3-567) 

Drop Forgings. Drop Forging Assn. (3-174) 
Pressed and Forged Products. Lenape Hy- 
draulic Pressing & Forging Co. (3-211) 
Steel Forgings. Transue & Williams Steel 
Forging Co. (3-383) 


METAL PARTS 


Oil-Retaining Bearings. Bound Brook Oil- 
Less Bearing Co. A complete list of sizes of 
both Compo oil-retaining porous bronze 
bearings and Powdiron oil-retaining sin- 
tered iron bearings is presented in a 20- 
page, illustrated bulletin, No. 20. (3-564) 
Safety Clamps. B. F. Goodrich Co. Two 
types of Punch-Lok safety clamps—pre- 
formed complete rings for slipping over 
the ends of hose, nipples, etc., and open- 
end straight bands for curving around cable, 
hose, etc.—used for banding hose or splic- 
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ing cable are described and illustrated in a 
4-page bulletin. (3-566) 


Steel Fabrication. Stacey Bros. Gas Con- 
struction Co. Complete data on the fabrica- 
tion of special tanks or vessels of aluminum, 
steel or its alloys in welded, riveted or 
bolted construction in any size and shape 
are presented in a 44-page, illustrated bul- 
letin, No. G-45. (3-568 ) 
Corrosion-Resistant Chain. Youngstown 
Welding & Engineering Co. Complete data 
on Weldco chain, a corrosion-resistant chain 
made of Monel, Inconel, nickel and stain- 
less steel, are presented in a 4-page bulletin. 
No. C145. Specifications are included. 
(3-570) 
Ball and Roller Bearing Specifications. Anti- 
Friction Bearing Manufacturers Assn. 


(3-548 ) 
Flexible Tubing and Bellows. Chicago 
Metal Hose Corp. (3-377) 
Electrical Contacts. Gibson Electric “<> 
(3-76) 
Magnet Manufacture. Indiana Steel Prod- 
ucts Co. (3-359) 
Brush Springs. Instrument Specialties Co., 
Inc. (3-451) 
Sheet Metal Parts. Kirk & Blum Mfg. Co. 
(3-238) 


Spring Steels. Lee Spring Co., Inc. (3-544) 
Wear Resistant Precious Metal Parts. Permo, 
Inc. (3-65 ) 


Steel, Bronze, Etc. Precision Balls. Vul- 
canite Portland Cement Co. (3-547) 
Screw Products. Wisconsin Screw Co. ™ 
(3-546) 
Steel Stampings. Worcester Pressed Steel 
Co. (3-555 ) 
NON-METALLICS 
Felt Cut Parts. Felters Co. This 3-page 


folder describes felt cut parts, and illus- 
trates how they keep oil in and dirt out of 
bearings, keeps joints tight, etc. (3-565) 
Plastics in Product Design. Durez Plastics 


& Chemicals, Inc. (3-93) 
Plastic Custom Molding. Imperial Molded 
Products Corp. (3-389 ) 
Molded Plastic Products. Plastic Manufac- 
turers, Inc. (3-430) 
Plastics. Richardson Co. (3-403 ) 


Liquid Plastic. U.S. Stoneware Co. (3-503) 
Laminated Plastic. Westinghouse Electric 
Corp. (3-562 ) 


POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3—Metal 
Parts; and Sec. 8—Metal Powder Processing) 
Powdered Metal Parts. Keystone Carbon Co. 

(3-412) 
Powder Metallurgy Parts. Moraine Products 

Div., General Motors Corp. (3-139) 
Powder Metallurgy Products. Powder Metal- 

lurgy Corp., Div. General Bronze Co. 


(3-89) 

TUBING 
Boiler Tubes. Bissett Steel Co. (3-553) 
Fabricated Tube Parts. Calumet & Hecla 
Consolidated Copper Co., Wolverine 
Tube Div. (3-531) 
Piping. Flori Pipe Co. (3-345) 
Electric Welded Tubing. Formed Steel 
Tube Inst. (3-543) 


Steel Tubing Bursting Pressure Chart. Globe 


Steel Tubes Co. (3-493) 
Brass Fitting and Tubing. Imperial Brass 
Mfg. Co. (3-149) 
Plywood Tubing. Plymold Corp. (3-524) 


Square Steel Tubing. Summerill Tubing 


Co. (3-399) 
History of Piping. Tube Turns, Inc. 
(3-303) 


OTHER METAL FORMS 


“Pre-Finished” Plated Metals. American 

Nickeloid Co. (3-218) 

Steel Fabrication. Falstrom Co. (3-558) 

Weldments. Graver Tank & Mfg. Co, Inc. 
3 

Nails, Rivets, Etc. John Hassall, Naan 

ses . (3-418) 

Metal Spinnings. Milwaukee Metal Spin. 

ning Co. _ _. (3-397) 

Design-Strengthened Metal. Rigid-Tex Corp 
3. 

Wire Products. Wickwire Spencer Sean) 

(3-466) 








Melting Refining ° Casting 
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ALLOYING AGENTS 


Recuperators for the Steel Industry. Fitch 
Recuperator Co. (4-121) 
Aluminum Alloys. National Smelting Cp, 


Ji S- (4-187) 
Titanium, an Alloying Agent. Titanium 
Alloy Mfg. Co. (4-144) 


AUXILIARIES 


Feeding Compounds. Foundry Services, Inc, 


Foseco Feedol, a new feeding compound for 
the automatic feeding of non-ferrous metals 
and alloys, is discussed in a single sheet, 
(4-236) 
Plaster Molds. Castings Patent Corp. 
(4-218) 
Crucible Furnaces. Crucible Manufacturers’ 
Assn. (4-213) 
Metal Reclamation. Hardinge Co. (4-163) 
Casting Sealant. Monsanto Chemical Co,, 
Plastics Div. (4*231) 
Precision Machines. Reed-Prentice Corp, 
(4-196) 
Coatings and Refractory Parting Compound, 
Refractory Mica Products, Inc. (4-235) 
Core Oil. Smith Oil & Refining Co., In- 
dustrial Oils Div. (4-181) 
REFINING AGENTS 
Calcium. Electro Metallurgica (4-87) 


MELTING FURNACES AND PARTS 


High Frequency Furnaces. < Electro- 
thermic Corp. (4-60) 
Induction Furnaces for Aluminum Alloys. 
Ajax Engineering Corp. (4-95) 
Furnaces for Aluminum. Ajax Metal G. 
(4-145) 

Laboratory Crucible Furnace. Campbell 
Hausfeld Co. (4-105) 


Open-Hearth Furnace. Day & Zimmermann, 
Inc. (4-230) 

Rocking Electric Furnaces. Detroit Electric 
Furnace Div., Kuhlman Electric Co. 


(4-52) 
Centrifugal Casting Machine. Ecco High 
Frequency Corp. (4-225) 


Melting Furnaces. Fisher Furnace Co. 
(4-217) 
Electric Melting Furnaces. Pittsburgh Lec 
tromelt Furnace Corp. (4-61) 


RAW MATERIALS 


Bronze Casting Alloys. 
nese Bronze Co. 


American Mange 
(4-232) 
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Control of Furnace Atmosphere. C. 1 


Hayes, Inc. (5-33) 
Protective Atmosphere Furnaces. Hevi-Duty 
Electric Co. _ _ (5-449) 
Bright Annealing of Metals. Lindberg Steel 
Treating A AE (5-576) 
here Control, Lithium Corp. 
Armosp aia x 5-532) 
ing Air or Gases. Pittsbur trodryer 
 Eoep. (5-500) 
AUXILIARIES 
lled Ouenching. Bell & Gossett Co. 
—* (5-561) 


Specifications and Heat Treating Chart. 
Chicago Flexible Shaft Co. (5-264) 
Pressed Steel Pots. Eclipse Fuel Engineer- 


ing Co. . (5-352) 
Industrial Sub-Zero Machines. Kold-Hold 
Mfg. Co. (5-328) 


Cold-Treating Metals. Motor Products Corp., 

Deep-Freeze Div. (5-385 ) 
Butterfly Valves. R-S Products Corp. 

(5-348) 

Quenching Oil Cooling Systems. .Trane Co. 

(5-309) 


BATHS AND COMPOUNDS 


Steel Hardening Compound. Necamp Metal- 
lurgical Laboratories. This six-page, pocket- 
size, illustrated folder describes Hi-Speed- 
It, a steel! hardening compound used in the 
airplane, shipbuilding, railroad and main- 
industries. 


tenance (5-619) 
Metal Treating. American Cyanamid & 
Chemical Corp. (5-604) 
Nicarb Hardening. American Gas 
Furnace Co. (5-452) 
Quenching Oils. Gulf Oil Corp. (5-455) 
Heat Treating Baths. Heatbath Corp. 
(5-460) 
Neutral Baths. A. F. Holden Co. (5-582) 
Salt Baths. Park Chemical Co. (5-334) 
BURNERS 


Industrial Burners. Dempsey Industrial Fur- 


nace Corp. Low-pressure, fuel oil industrial 
burners, suitable for both heavy and light 
oil, are described and illustrated in an 8- 
page bulletin, No. 1. (5-622) 
Hot Air Burners. Bloom Engineering Co. 
(5-563 ) 
Gas Burners and Combustion Equipment. 


_ Burdett Mfg. Co. (5-534) 
Controlled Luminous Flame for Billet Heat- 
mg Furnaces. Morgan Construction Co. 


(5-147) 
ELECTRICAL HARDENING AND HEATING 


Electric Forging Heaters. American Car & 
Foundry Co. (5-23) 


HIGH FREQUENCY HEATING 


Electronic Heater. Allis-Chalmers Mfg. Co. 
Bulletin No. B-6372, four pages, describes 
and illustrates an electronic heater for induc- 
tion and dielectric heating. (5-616) 
Induction Heat Treating. Budd Induction 
pening, Inc. Complete data on the use of 
udd induction heat treating for hardening 
the inside surfaces of cylindrical shapes 
through electrically-induced heat are pre- 
sented in a 12-page, illustrated bulletin. 
poe a (5-617) 
7 uction Generators. Induction Heating 
<P. A special set of two Model 1070 
t pons: incostion gga which can 
€d separately or interconnected 
pg Ry B.t.u.’s per min. are required, 
ri cribed and illustrated in a single 
Be Sih) (5-618) 
ectronic Heaters. Federal Electric Co., Inc. 


(5-593) 
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Electronic Induction Heaters. General Elec- 
tric Co. (5-464) 
Induction Heating Equipment. Lepel High 
Frequency Laboratories, Inc. (5-355) 
Induction Hardening. Ohio Crankshaft Co. 
(5-356) 

Electronic Power Heating. Radio Corp. of 
America, Electronic Apparatus Section. 
(5-592) 

High Frequency Heating. Scientific Electric 
Div., “S” Corrugated Quenched Gap ro 
(5-542) 


FURNACES 


Wire and Strip Mill Furnaces. W.S. Rock- 
well Co. Bulletin No. 418, eight pages, 
profusely illustrates and describes a variety 
of gas, oil and electric wire and strip mill 
furnaces, batch loading or continuous types, 
for annealing, galvanizing, hardening, etc. 


(5-620) 

Electric Pot Furnaces. American Electric 

Furnace Co. (5-97) 
Blowerless Furnaces. Baker & Co., Inc. 

(5-574) 


Controlled Atmosphere Furnace. Delaware 
Tool Steel Corp. (5-562) 
Heat Treating Furnaces. Despatch Oven Co. 


(5-458 ) 
Heat Treating Furnaces. Drever Co. 
(5-258) 
Bright Annealing. Electric Furnace Co. 
(5-44) 


Heat Treating Furnaces. Fabricated Steel & 


Engineering Co. (5-599) 
Electric Furnaces. Warper Electric Furnace 
Corp. (5-549) 
Heat Treating and Laboratory Furnaces. 
K. H. Huppert. (5-303) 


Industrial Gas Furnaces. Johnson Gas Ap- 
pliance Co. (5-189) 
Aluminum and Magnesium Furnaces. Lind- 
berg Engineering Co. (5-421) 
Tool Furnaces. Mahr Mfg Co. (5-497 ) 
Heat Treating Furnaces. Salem Engineering 
Co. (5-341) 
Electric Furnace. Sentry Co. (5-531) 
Electric Salt Bath Furnaces. Upton Electric 
Furnace Div., Commerce Pattern Foundry 


& Machine Co. (5-217) 

Induction Heating Units. Van Norman Co. 

(5-396) 

Car Hearth Heat Treating Furnaces. Vul- 

can Corp. (5-255) 
OVENS 


Foundry Ovens. Gehnrich Oven Div., W. 
(5-608 ) 


S. Rockwell Co. 
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Infra-Red Equipment. Infra-Red Engineers 
& Designers. (5-611) 


Heating Equipment. Harold E. Trent Co. 
(5-578) 


PROCESSES 


Gas Carburizing Furnaces. Surface Combus- 
tion Corp. The installation and advantages 
of using pit-type batch gas carburizing fur- 
mace are described in a 4-page, illustrated 


bulletin. (5-621) 
Heat Treating Pistol Parts. Ajax Electric 
Co., Inc. (5-606) 
Infra-Red Heating. C. M. Hall Lamp Co. 
(5-615) 

Surface Hardening. Chapman Valve Mfg. 
Co. (5-149) 


Heat Treating Steel, Aluminum, Etc. Alfred 
Heller Heat Treating Co. (5-596) 

The Nitriding Process. Nitralloy Corp. 
(5-278) 


Refractories ¢ Insulation 


Refractories, Etc. Carborundum Co., Re- 
fractory Div. The history and development 
of this company, and brief descriptions of 
its many products, such as super-refractories, 
MX wheels, coated abrasives, etc., is pre- 
sented in an attractive, 24-page bulletin. 
(6-186) 
Fire Brick. WHarbison-Walker Refractories 
Co. Five types of insulating fire brick, typi- 
cal applications, and complete thermal data 
in table form are described in a 14-page, 
illustrated bulletin. (6-187 ) 
Drying and Preheating Foundry Ladles. 
Ironton Fire Brick Co. This 8-page, illus- 
trated reprint presents an interesting article 
on the drying and preheating of foundry 
ladles. (6-185) 
Silicon-Carbide Refractories. American Cru- 


cible Co. (6-145) 


Continued on Next Page 
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Fused Silica and Quartz Products. Amersil 


Co., Inc. (6-182) 
Insulating Fire Brick. Armstrong Cork Co. 
(6-179) 

Heat Transmission. Atlas Lumnite Cement 
Co. (6-136) 
Refractories and Guns. Basic Refractories, 
Inc. (6-153) 
Refractory Ccating Material. Brickseal Re- 
fractory Co. (6-67 ) 
Masonry Saw. Clipper Mfg. Co. (6-82 ) 


Flux Resistant Refractory. Corhart Refrac- 
tories Co. (6-95) 
Silicon-Carbide Graphite Crucibles. Electro 
Refractories & Alloys Corp. (6-165) 
Refractories Maintenance Coating. A. P. 


Green Firebrick Co. (6-70) 
Insulating Brick. Ulinois Clay Products Co. 
(6-100) 

Diatomite. Johns-Manville Corp. (6-134) 


Bonding Mortar. M. W. Kellogg Co. 
(6-170) 
Chrome Plastic Refractory. Laclede-Christy 
Clay Products Co. (6-116) 
Protective Coating. George R. Mowat Co. 
(6-157) 
Firebrick. Plibrico Jointless Firebrick Co. 
(6-129) 
Refractories for Aluminum. Charles Taylor 
Sons Co. (6-133) 
Silica Tubing and Rod. Thermal Syndicate, 
Ltd. (6-103) 


Welding | 


BRAZING AND SOLDERING 


Electric Soldering Tools. Ideal Commutator 
Dresser Co. A complete line of ““Thermo- 
Grip” electric soldering tools for new higher 
melting point solders is presented in a 
4-page, illustrated folder. (7-372) 
Silver and Gold Solders. D. E. Makepeace 
Co. Complete data on silver and gold 
solders, including melting and flow point 


tables, are presented in a 4-page, illustrated 
bulletin. (7-374) 
Silver Brazing Alloys. Handy & Harman. 

(7-306) 
Silver Flux. Scaife Co (7-224) 


Silver Solder Flux. Superior Flux Co. 
(7-352) 


ELECTRIC ARC WELDING 


Aluminum Bronze Electrode. Ampco Metal, 
Inc. Ampco-Trode, a coated aluminum 
bronze electrode, is discussed, and illustra- 
tions of its successful applications illustrated 
in a 2-page bulletin. (7-371) 
Arc Welding. Lincoln Electric Co. This in- 
teresting, 16-page catalog presents 101 weld- 
ing ideas for low-cost maintenance, and il- 
lustrates each application. (7-373) 
Stainless Steel Electrodes. Alloy Rods Co. 
(7-235) 
Welding Equipment. American Agile Corp. 
(7-146) 
Electrode Color Chart. Arcos Corp. (7-78) 
Arc Welders, Cranes, Etc. WHarnischfeger 
Corp. (7-333) 
Arc Welders. Hercules Powder Co. (7-206) 
Welding Structural Steel for Buildings. 
Hobart Brothers Co. (7-277) 
Arc-Welding Electrodes. McKay Co. 


(7-164) 
Arc Starting Machine. Mid-States Equip- 
ment Co. (7-234) 


Hard Facing. Mir-O-Col Alloy Co. (7-359) 
Handling and Storing Electrodes. National 
Carbon Co., Inc., Carbon Products Div. 


(7-322) 

Stud Welder. Nelson Specialty Welding 
uipment Corp. (7-292) 

Hard Surfacing Electrodes. Rankin Mfg. 
Co. (7-354) 
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Welding Stainless Steel. Republic Steel 


Corp. (7-143) 
A. C. Welding. Westinghouse Electric Corp. 
(7-179) 


FLAME-PROCESSING 
Machine Gas Cutting Tips. Air Reduction 


Co. (7-353) 
Flame Cutting. Central Boiler & Mfg. Co. 
(7-345) 


GAS WELDING 


Welding or Cutting Units. Victor Equip- 
ment Co. Complete data on how to assem- 
ble and operate welding or cutting units, 
and suggested nozzle or tip size selection for 
various metal diameters to be welded or 
cut, are presented in a 46-page, pocket-size, 
illustrated booklet. (7-376) 


Bronze-Welding Alloys. Bridgeport Brass 
Co. (7-79) 
Low Temperature Welding Alloys. Eutectic 
Welding Alloys, Inc. (7-223) 
Welding Torch Tips Cleaner. Wolfe-Kote 
Co. (7-328) 


RESISTANCE WELDING 


Seam Welder Controls. General Electric 
Co. (7-335) 
Storage Battery Welding. Progressive Weld- 
er Co. (7-356) 
Seam Welders. Sciaky Brothers. (7-369) 


SUPPLIES 


Welding Positioners. Cullen-Friestedt Co. 

(7-220) 

Welding Electrodes. Page Steel & Wire 

Div., Am. Chain & Cable Co. (7-340) 
Welding Electrodes. A. O. Smith Corp. 

(7-261) 

Steel Welding Rods. Welding Equipment 

Supply Co. (7-271) 


THERMIT WELDING 


Fabrication and Repair by Welding. Metal 
& Thermit Corp. Complete data on fabrica- 
tion and repair by Thermit welding of 
crankshafts, axles, cylinders, etc., are pre- 
sented in a 32-page, illustrated bulletin. 


(7-375) 


Metal-Working 
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FORMING 


Zinc Alloy Dies. National Lead Co. Kirk- 
site “A,” a zinc-base alloy for dies and 
molds for forming, blanking and trimming 
sheet materials, molding plastics, etc., is 
described in a 72-page, illustrated handbook, 
revised edition. (8-657) 


Die-Less Duplicating. O’Neil-Irwin Mfg. 
Co. An original process for die-less dupli- 
cating of parts or pieces to die accuracy 
using DI-ACRO precision machines is de- 
scribed, and the machines profusely illus- 
trated in a 40-page bulletin, No. 45-8. 
Specifications are included. (8-659) 


Extrusion Presses. Schloemann Engineerirfg 
Corp. This 4-page bulletin profusely de- 
scribes and illustrates a variety of presses 
for the extrusion of tubular products, rods, 
bars, etc. (8-661) 


Tangent Benders. Struthers Wells Corp. 
Three models of hydraulic tangent benders 
—double wing, single wing and stretch 
wing—are described and illustrated in a 
16-page bulletin, No. 58-T. Specifications 
are included. (8-662 ) 





Hydraulic Shop Equipment. Watson-Stil}. 
man Co. A variety of hydraulic rail bend. 
ers, wheel benders, crankpin and forcing 
presses, forged steel valves and fittings, ete 
are profusely illustrated and described in g 
4-page bulletin. (8-666) 
Pipe Bending Machine. American Pipe 


Bending Machine Co., Inc. (8-506) 
Hydraulic Presses. Anderson Brothers Mfg. 
Co. (8-279) 
Adjustable Bed Presses. E. W. Bliss Co, 
(8-218) 
Die Matrix Alloys. Cerro de Pasco Copper 
Corp. (8-106) 
Steel Ink. DoAll Service Co. ( 8-435) 


Hydraulic Presses. A. B. Farquhar Co., Led, 
, ' (8-412) 
Stretch-Forming Machine. Hufford Machine 
Works, Inc. ( 8-636) 
Automatic Tubing Machine. Leonard Pre. 
cision Products Co. (8-587) 
Hydraulic Stretch-Forming. North Ameri. 
can Aviation, Inc. (8-647) 
Cable Swagers. Standard Machinery Co, 


(8-566 
Multiple Punches and Spacing Table, 
Thomas Machine Mfg. Co. (8-619) 


Bushings and Punches. Tool Craft Co. 


(8-607) 
Inclinable Open Back Presses. V & O Press 
Co. (8-633) 
Hole-Punching Assembly. Wales-Strippit 
Corp. (8-410) 
Punch Presses. Wiedemann Machine Co, 
(8-332) 
FORGING 
Forging Furnaces. George J. Hagan Co. 
8-230) 
MACHINING 
Grinding Wheels. Abrasive Co., Div. Sim- 
onds Saw & Steel Co. This 24-pace booklet 
is a supplement to the origina! grinding 
wheel data book, and contains a complete 
table on wheel selections. (8-651) 
Carbide Tipped Tools. Allegheny Ludlum 
Steel Corp. Complete data on Carmet car- 
bide tipped tools, including 2g $ avail- 
able, coolants, brazing, etc., are presented in 
a 20-page bulletin. 8-652) 
Coolant Separators. Barnes Drill! Co. This 
10-page bulletin, No. 151-C, profusely il 
lustrates and describes the Barnesdril mag- 


netic-automatic coolant chip separators for 
honing and grinding machines. Specific 
tions are included (8-654) 


Tool-Holder Bits. Carpenter Steel Co. Spec 
ifications, prices and brief descriptions of 4 
variety of double-drawn, high-speed tool- 
holder bits for cutting, finishing, etc. afe 


presented in a 6-page, pocket-size folder. 
(8-667) 


Broaching Machines. Colonial Broach ©. 
A standard line of improved single-ram 
broaching machines, specifically designed 
for surface broaching, is presented in a + 
page, illustrated bulletin, No. VAS-4). 
Specifications are included. (8-655) 


Disc Grinder. Kindt-Collins Co. Bulletin 
No. B-1, four pages, describes and illus 
trates several models of a Master, hydraul- 
ically-operated, 30-in. disc grinder for all 
metals, woods and plastics. Specifications 


are included. (8-656) 


Diamond Wheels. Norton Co. New Vit 
fied Bonded diamond chip breaker wheels 
for sharpening single-point carbide tools att 
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Specifications are included. (8-658) 


Grinding Equipment. Patterson Foundry & 
Machine Co. Fine and uniform grif 
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through the use of jacketed tube mills, con- 
inuous feed and discharge ball and tube 
mills, rod mills, etc. is described and illus- 
trated in a 4-page bulletin. (8-660) 


Mill Drills. Steel Tools, Inc. This 2-page 
bulletin describes and illustrates the Micro- 
King mill drill for milling and drilling 
sheet metals and plastics. Specifications are 


included. (8-663 ) 


Machine Centers. Tungsten Carbide Tool 
Co. A complete list of machine centers, 
tipped with Carboloy Grade 44A carbide, 
is presented in bulletin No. 137. (8-664) 


Machine Tools. Walz & Krenzer, Inc. A 
4-page bulletin describes and illustrates the 
facilities of this company, specialists in the 
design, manufacture and maintenance of 
industrial and power plant equipment. 


(8-665 ) 


Tool Shanks and Cutter Bodies. American 
Brake Shoe Co., Brake Shoe & Castings 


Div. _ (8-361) 
Special Steel Drills. Black Drill Co. 
(8-582) 


Grinders. Blanchard Machine Co. (8-615) 
Quick Analysis of Tapping Troubles. Henry 
P. Boggis & Co. (8-541) 


Oil Clarifiers. Briggs Clarifier Co. (8-382) 
Automatic Control. Bullard Co. (8-605) 
Coolant and Cutting Oil Strainers. George 
Butler Co (8-625 ) 
Standard Carbide Tools. Carboloy Co., Inc. 
(8-464) 
Sump Tank Cleaning Machine. W. R. 
Carnes Co. (8-535) 
Liquid Cooler. Chrysler Corp., Amplex Div. 
(8-639) 
File Cl Cincinnati Tool Co. (8-645) 
Grinding Wheels and Shapes. Cleveland 
Quarries Co., Sterling Grinding Wheel 
Div. (8-648 ) 
Gear Shaper Cutters. Colonial Tool Co., 
Ltd. (8-641) 
Rectifyine and Demagnetizing Equipment. 
Continental Machines, Inc. (8-420) 
Salvaging Oil. De Laval Separator Co. 
(8-337) 
Tape and Thread Milling Cutters. Detroit 
Tap & Tool Co. (8-205) 
Metal « Machine. De Walt Products 
Corp (8-441) 
Disinte Elox Corp. (8-522) 
Millin; ines. George Gorton Machine 
Co. (8-545 ) 
Screw Ihread Fits. Greenfield Tap & Die 
Corp (8-606 ) 
Hydraulic Surface Grinder. Hill Acme Co. 
. (8-570) 
Diamond Wheels. Industrial Abrasives, Inc. 
ae (8-578) 
Grinding Mill. International Ore Corp. 
a (8-643) 
Machine Tools. Jones & Lamson Machine 
Co, (8-614) 
Carbide Tools and Blanks. Kennametal, Inc. 
3 ee (8-398) 
Resinoid Wheels. Larco Diamond Tool Co. 
8-64 
Carbide Tool Grinder. K. O. Lee = + 
- (8-534) 
Coolant Pumps. Logansport Machine Co. 
C ‘sis (8-626) 
zeat Shaper. Michigan Tool Co. (8-631) 
— Belt. Minnesota Mining & Mfg. 
4 (8-589 ) 


Semi-Automatic Burring Machine. Pines 
Engineering Co., Inc. 


eerii (8-183) 
Metal Cutting Machine. Racine Tool & 
A Machine Co. (8-389) 
Twist Drills. Republic Drill & Tool Co. 

. . 8- 0 
Cutting Fluids. D. A. Stuart Oil Oo. tet 

ae rel 8-580 
rvaitlon Grinding Wheels. Universal 
‘ heel & Abrasive Corp. (8-377) 
—_ Honing Process. Vapor Blast Mfg. 

(8-475) 
JUNE, 1945 


Internal Grooving Tool. Waldes Koh-I- 


Noor, Inc. (8-634) 

ROLLING 
Solid Steel Shear Knives. Heppenstall Co. 
(8-224) 


METAL POWDER PROCESSING 


Presses for Powdered Metals. Kux Machine 
Co. (8-62) 
Mixers, Agitators, Etc. H. K. Porter Co., 
Inc., of Pittsburgh, Pa. (8-542) 


RIVETING AND FASTENING 


Locking System. Bardwell & McAlister, Inc. 
This 24-page, illustrated bulletin includes 
nine pages of specifications for the Rosan 
locking system, which locks threaded inserts 
and studs in all materials. (8-653) 
Screw Thread Inserts. Aircraft Screw Prod- 
ucts Co., Inc. (8-507) 
Lock Nuts. Columbia Nut & Bolt Co., Inc. 
(8-593) 
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CLEANING 


Metal Cleaning. American Chemical Paint 
Co. Technical Service Data Sheet No. 
3-1-1-2, illustrated, discusses Deoxidine, a 
phosphoric acid that cleans metal surfaces, 
removes rust, and preserves paint. (9-536) 


Metal Cleaning. Kelite Products, Inc. A 
scientific process for the cleaning of metal 
surfaces before low temperature brazing 
with silver alloys is discussed in a 4-page, 
illustrated bulletin. (9-531) 


Metal Cleaners, Etc. Klem Chemical Works. 
Fully described processes for cleaning, de- 
rusting, phosphotizing, soldering and main- 
tenance are presented in an 8-page bulletin. 


(9-539) 
Metal Cleaning. Optimus Detergents Co. 
Bulletin No. 4D1, four pages, discusses a 
new line of industrial metal cleaning ma- 
terials, available in alkaline, acidic, solvent 
and emulsion types. (9-533) 
De-Burring and Finishing. Sturgis Products 
Co. Roto-Finish, a mechanical process that 
grinds, de-burrs, polishes, hones and colors 
steel, brass, aluminum, stainless and nickel 
steels, is described in a 6-page, illustrated 
folder. Specifications are included. (9-535) 


Portable Dipping Tanks. Aeroil Burner 


Co., Inc. (9-366) 
Industrial Cleaning Machines. Alvey-Fer- 
guson Co. (9-251) 
Deburring and Finishing Wheels. Carbo- 
rundum Co., Globar Div. (9-360) 


Flat Spray Nozzles. Chain Belt Co. (9-472) 
Alkali and Emulsion Cleaners. Detrex Corp. 

(9-122) 
Metal Core Brush. Fuller Brush Co., In- 


dustrial Div. (9-463 ) 
Electrolytic Cleaner. W. D. MacDermid 
Chemical Co. (9-524) 


Metal Cleaning. Magnus Chemical Co. 


(9-282) 

Industrial Electric Washers. Modern Maid 

Co., Inc. (9-525) 
Metal Cleaner. Oakite Products, Inc. 

(9-389 ) 

Blast Cleaning Equipment. Pangborn Corp. 

(9-526) 

Emulsion-Type Cleaner. Pennsylvania Salt 

Mfg Co. (9-492) 
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Glass Tanks. Pittsburgh Plate Glass Co. 


(9-515) 
Surface Peening. W. W. Sly Mfg. Co. 

(9-422) 
Spray Nozzles. Spray Engineering Co. 

(9-190) 


CHEMICAL TREATMENTS 


Preparing Metal Surfaces. Neilson Chemi- 
cal Co. of Canada. Several Prep products 
for protecting paint finishes, such as Metal- 
prep, a metal cleaner and rust remover, Pre- 
prite, a rust-preventive phosphate coating 
for iron and steel surfaces, etc., are described 
and illustrated in a 4-page bulletin. (9-532) 
Acid-Proof Cements. Quigley Co., Inc., Bul- 
letin No. AP-122, eight pages, describes 
and illustrates 3 acid-proof cements— 
gray, quick-setting and black—for effectively 
bonding and repairing acid-resisting mas- 
onry structures. (9-534) 
Blackening Iron and Steel. Alrose Chemical 


oO. (9-95) 
Blackening Aluminum. Enthone Co. 

(9-278) 

Cooling Equipment. General Electric Co. 

(9-456) 

Fingerprint Neutralizer. E. F. Houghton & 

Co. (9-485) 


Penetrating Salt Baths. Mitchell-Bradford 


Chemical Co. (9-454) 
Corrosion-Resistant Finish. Rheem Re- 
search Products, Inc. (9-518) 


ELECTROPLATING 


Plating Equipment. Belke Mfg. Co. 
(9-473 

Telephone & 
(9-442 ) 


Selenium Rectifiers. Federal 


Radio Corp. 


Zinc Stripper. Macdermid, Inc. (9-512) 
Tarnish-Resisting Plate. Special Chemicals 
Corp. (9-528) 

Copper Plating. United Chromium, Inc. 
(9-301) 


NON-METALLIC AND ORGANIC 
COATINGS 


Resin Baking Coatings. Bakelite Corp. 
(9-478) 
Binks Mfg. Co 
(9-46? ) 
Caulking Compound. Cordo Chemical Co 
(9-426) 
Pressed 
(9-455 ) 
(9-270) 
Lustrolite Cleveland Corp 


Spray Finishing Systems. 


Portable Infrared Unit. 
Steel Corp. 

Paints. S. C. Johnson & Son, Inc. 

Radium Paint. 


Fostoria 


(9-519) 
Rust Preventive. Nox-Rust Corp. (9-348) 
Porcelain Enameling Process. Porcelain 
Enameling Inst. (9-527) 
Metallic Paint. Wilbur & Williams Co. 
(9-529) 
PICKLING 
Corrosion Resistant Equipment. WHaveg 


Corp. A complete line of corrosion re- 
sistant equipment, such as pipes, valves, 
tanks, pumps, etc., is presented in a 36-page 
bulletin, No. F-4. Specifications, physical 
and chemical properties, and numerous dia- 


grams are included. (9-530) 
Corrosion Resistant Ceramics. Atlas Min- 
eral Products Co. (9-72) 


Ferric Sulphate and Cartridge Cases. Mon- 
santo Chemical Co., Merrimac Div. 
(9-176) 


POLISHING 


Felt Wheels and Bobs. Divine Brothers Co. 
Dico felt wheels and bobs for use on both 
soft, ductile metals, such as aluminum, tin 
or zinc, and extremely hard metals, such as 
steel forgings or castings, are described and 
illustrated in a 6-page, pocket-size bulletin. 

(9-537) 
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Sanding Wheel. Exactone Tool & Die Co. 
Sand-O-Flex, a multi-purpose, brush-type 
sanding and finishing wheel that sands, de- 
burrs, finishes and polishes small metal, 
plastic, rubber and wooden parts, is de- 
scribed and illustrated in a 4-page bulletin. 


(9-538) 
Rotary Automatics. Hammond Machinery 
Builders. (9-310) 


MECHANICAL TREATMENTS 


Shot Peening. American Foundry Equip- 
ment Co. (9-471) 


ed 
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CONTROL INSTRUMENTS 


Magnetic Comparator. General Electric Co. 
This 2-page bulletin, No. GEA-4169, de- 
scribes and illustrates a portable magnetic 
comparator for the quick inspecting of fer- 
rous parts for quality control. Specifications 
are included. (10-647 ) 


Electronic Controls. Wheelco Instruments 
Co. A variety of electronic control equip- 
ment, such as indicating pyrometers, poten- 
tiometers, thermocouples, input controllers, 
etc., are presented in a 12-page, illustrated 
bulletin, No. Z6300. Prices are included. 


(10-651) 
Heating Furnace Control. Askania Regu- 
lator Co. (10-622 ) 


Electronic Resistance Thermometers. Bailey 
Meter Co. (10-633 ) 
Relays. Barber-Colman Co. (10-331) 
Recording, Indicating and Controlling In- 
struments. Bristol Co. (10-528) 
Process Controllers. Brown Instrument Co. 
(10-434) 

Combustion Control. Cities Service Oil Co. 
(10-518) 

Speed Scales. Detecto Scales, Inc. (10-484) 
Sight Flow Indicators. Fischer & Porter Co. 


(10-534) 
Potentiometer Indicators. Foxboro Co. 
(10-251) 
Portable Pyrometer. Illinois Testing Lab- 
oratories, Inc. (10-568) 
Temperature Control. Leeds & Northrup 
Co. (10-489 ) 
Precision Instruments. P. R. Mallory & 
Co., Inc. (10-500) 
Measuring Furnace Gases. Permutit Co. 
(10-195) 
Electric Timers. C. H. Stoelting Co., In- 
dustrial Div. (10-639) 


HARDNESS TESTING 


Blast Furnace Snort Valve. Wm. M. Bailey 
; (10-592) 
Ferrous and Non-Ferrous Hardness Tester. 
Clark Instrument, Inc. (10-236) 
Hardness Testing Equipment. Tinius Olsen 


Testing Machine Co. (10-542) 
Clamp Screw. Wilson Mechanical Instru- 
ment Co, (10-607 ) 


INSPECTION DEVICES 


Strain Gages. Baldwin Locomotive Works, 
Baldwin Southwark Div. Bulletin No. 173, 
four pages, is a reprint of an interesting 
article on practical strain-gage applications. 
Numerous diagrams are included. (10-643) 


Snap Gages. Federal Products Corp. The 
Model 1330P-100 series of dial indicator 
snap gages for accurate gaging of outside 
diameters of work-pieces are described and 
illustrated in a 4-page bulletin. (10-645) 
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Powder Blower. Magnaflux Corp. This sin- 
gle sheet describes and illustrates the XB-2A 
powder blower for the application of Mag- 
naflux powders to large areas, to vertical or 
overhead surfaces, and in the inspection of 
large weldments. (10-652) 


Dial Comparators. B. C. Ames Co. 
(10-549) 

Identification of Steel. Dravo Corp. 
(10-271) 


Electronic Metal Identifier. Allen B. 


DuMont Laboratories, Inc. (10-529) 
Shim and Feeler Gage Stock. Industrial 
Products Suppliers. (10-495) 


Surface-Roughness Measurement. Physicists 
Research Co. (10-524) 
Illuminating Magnifiers. E. W. Pike & Co. 
(10-345) 

Electronic Supplies. Walker-Jimieson, Inc. 


(10-641) 
MECHANICAL TESTING 


Abrasion-Resistance Testing. Taber Instru- 
ment Corp. The Taber Abraser test, which 
prepares and tests for abrasion resistance 
practically all materials subject to surface 
wear, is described in a 16-page, illustrated 


bulletin. (10-650) 
Strain Gages. Baldwin-Southwark Div. 
(10-341) 


Testing Machines. Riehle Testing Machine 
Div., Am. Machine & Metals, Inc. 
(10-593) 


METALLOGRAPHIC EQUIPMENT 


Metallurgical Testing Apparatus. Buehler, 
Ltd. (10-80) 


Metallurgical Polishing Equipment. Preci- 
sion Scientific Co. (10-319) 


RADIOGRAPHY 


X-Ray Equipment, Etc. North American 
Philips Co., Inc. This 8-page bulletin pro- 
fusely illustrates and describes a variety of 
electronic products, such as Search-ray in- 
spection units, Geiger-counter X-ray spec- 
trometers, cathode-ray tubes, Norelco X-ray 
diffraction units, etc. (10-648 ) 
X-Ray Equipment. Picker X-Ray Corp. Five 
to 50 kvp. industrial X-ray equipment for 
spot weld control, micro-radiography, inspec- 
tion of plastics, plywood, etc. are described 
and illustrated in a 12-page bulletin, No. 
1345. (10-649) 
Films for Industrial Radiography. Ansco. 
(10-278) 

X-Ray and Radium Protection. Bar-Ray 
Products. (10-626) 
The X-Ray in Industry. General Electric 
X-Ray Corp. (10-10) 


SPECTROGRAPHY 


Universal Spectrophotometers. Wilkens-An- 
derson Co. (10-180) 


LABORATORY AIDS 


Gas Analysis. Burrell Technical Supply Co. 
This 96-page catalog, No. 80, presents a 
complete line of gas analysis equipment, 
plus a section of technical information for 
gas analysts. Numerous illustrations and 
prices are included. (10-644) 


Testing Equipment. Gamma Instrument 
Co., Inc. A complete line of industrial test 
ing and laboratory equipment, and the 
prices for each, is presented in a 4-page, il- 
lustrated bulletin. (10-646) 
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Optical Glass. Bausch & Lomb Optica} Co. 


(10-291) 
Laboratory Equipment. Central Scientific 
Co (10-507) 


Carbon and Sulphur Determinator. 


W. Dietert Co. (10-530) 
High-Speed Electrolytic Analysis. EB. y 
Sargent & Co. (10-219) 


Equipment and Machinery, 


General 





Chemical Feed Systems. Milton Roy Pumps, 
Bulletin No. 451, four pages, describes and 
illustrates chemical feed systems for feeding 
various chemicals to boilers for the pre. 
vention of scale, to control alkalinity, ete. 
(11-341) 
Dust and Fume Collector. Claude B. 
Schneible Co. Bulletin No. 145, four pages, 
describes and illustrates the portable Type 
“EC” Multi-Wash dust and fume collector 
for collecting dust from isolated operations 
or machines that are not linked into a cep. 
tral dust collecting system. Specifications 


are included. (11-342) 
Colloidal Graphite. Acheson Colloids Corp, 
(11-147) 

Dust Control. American Air Filter Co., Inc. 
(11-229) 

Pulverized Coal. Amsler-Morton Co., Inc. 
11-162) 

Dry Chemical Fire Extinguishers. Ansul 
Chemical Co. (11-310) 


Production Research. Battelle Memorial Inst, 
(11-296) 

Mounted Wheels for Portable Tools. Chi- 
cago Wheel & Mfg. Co. (11-70) 
Filters. Cuno Engineering Corp. (11-121) 
Magnetic Separators. Dings Magnetic Sep- 
arator Co. (11-232) 
Linograph Transfer Paper. Eastman Kodak 
Co. (11-293) 


Refrigeration and Air Conditioning Equip- 


ment. General Electric Co. (11-243) 
Fluid Cooler. Gray-Mills Co. (11-211) 
Oil Filters. Hilliard Corp. (11-306) 
Hydraulic Equipment. Hydraulic Machin- 

ery, Inc. (11-201) 
Compressors and Blowers. Ingersoll-Rand 

Co. (11-315) 
Heat Transfer. International Nickel Co. 

Inc. (11-169) 
Impregnating Castings. Jackson & Church 

Co. (11-222) 
Vibration Control. Korfund Co., Inc. 

(11-319) 
Steam Condenser. Niagara Blower Co. 

(11-328) 
Dust Preventives. Parsons Engineering 

Corp. (11-233) 

Dust and Fume Control. Peters-Dalton, Inc 
(11-242) 

Silicates. Philadelphia Quartz Co. 
(11-145) 
Centrifugal Blowers. Roots-Connersville 
Blower Corp. (11-102) 


Lubrication for Steam Turbines. Sinclait 
Refining Co., Inc. (11-197) 
Portable Sump Tank. Spencer Turbine @ 


(11-219) 
High Vacuum Pumps. F. J. Stokes Machine 
Co. 5 . J (11-152) 
Mill Floor Cleaner. G. H. Tennant Co. 
(11-368) 
Wire Handles. E. H. Titchener & Co. 
(11-281) 
Filters. U. S. Hoffman Machinery Cofps 
Filtration Div. (11-339) 
Transmissions. Western Manufacturing Co. 
(11-340) 
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: A new type vertical precision mill built 
by Mackint lemphill Co., Pittsburgh, 
) area *y 

) polls accurate nds, from 3% in. to 1% 
. $80. in diam., a large percentage of which 
) an be rolled hin cold drawn tolerances. 
d (it can be set to edge shapes and flats. 
) he mill has simple and rigid design. All 
») [adjustments are easy to make, and all mov- 


) fable parts are securely locked, with adjust- 
ments and locking devices readily accessible. 

A pair of vertical rolls is located imme- 

) diately after the finishing stand of the tan- 


dem mill train. The roll stand can be moved 
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) orizontally to line up the pass line with 
ny pass in the horizontal rolls of the 

1) a stand. They can be adjusted verti- 

5, ; So that any pass of the vertical rolls 

9) veh lined up with any pass of the hori- 

“0 tolls in the tandem mill. Roll hous- 

0) 
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Vertical Precision Rolling Mill 


ings of the precision mill are also adjustable 
with respect to each roll to control the size 
of the product. 

The rolls are 12 in. in diam. by 15 in. 
long, and are supported by anti-friction roll 
neck bearings in a cast steel carrier, ad- 
justable vertically in a cast steel housing 
of rugged construction, locked in place to 
eliminate any movement due to rolling 
pressures. This housing is connected to a 
similar housing, holding the opposite roll, 
by four heavy columns. 

Distance between the roll housings is 
adjustable by nuts on both sides of one 
housing. When an adjustment is made and 
the nuts tighten, the two roll assemblies 
are practically one unit. Vernier scales are 
on all adjustments for accurate control of 
the size of the roll pass. 


Blind Rivet Gun 


A new, compact, lightweight rivet gun, 
the G-35, is a recent development of the 
Cherry Rivet Co., 231 Winston St., Los 


Angeles 13. Designed for installing Cherry 
blind rivets in hard-to-get-at blind spots, it 
is operated with one hand— installs the 
rivet from one side of the job, with a pull- 
ing force, and eliminates the necessity of a 
man on the other side of the rivet. 


NEWS 


of the metal-working industries 








hose narner surprising dovelopnicuts 
are bivht? interesting as cporniag the 
brea! extent to which these mate 

eS 

n2ls are beirs usea in the war efore 
It would be a satisfactior to know 
in inst Whar applications the vari 

ous types are used but sc me of this is 
re ralyty a military secret It would 
c+ eso o if the dota on che.ic 


It is suitable in aircraft, sheet metal, 
radio, marine, railroad, automotive, furni- 
ture, plywood, rubber, plastics, and almost 
any soft or brittle material. 

The gun is small, compact, flexible, meas- 
ures 1114 in. in length, weighs 14 Ib., is 
well-balanced for easy one-hand operation. 
The pulling head is notched so that it snaps 
onto or off the gun quickly and easily, 
allowing greater gun 
head interchange. This gun is especially 
adaptable for cramped installations. 

Pulling heads are interchangeable for any 
standard Cherry blind rivet, aluminum, 
copper or steel. The gun is inexpensive, and 
may be purchased singly or in a special kit, 
Cherry Kit No. 35, along with a selection 
of rivets. 


flexibility, quicker 


@ A new solid cast steel cutting tool is 
introduced by Crobalt, Inc., 1344 N. Main 
St., Ann Arbor, Mich. It is produced by 
melting special cobalt steel alloy in an 
indirect arc rocking electric furnace, super- 
heating to well above 3000 F. and casting 
in molds of the approximate tool size. This 
gives the metal a preferred grain and car- 
bide particle size at the time of casting, 
eliminating forging and heat treatment. 
The tool retains is cutting ability much 
longer than heretofore possible, with cut- 
ting speeds increased 20%. They are 
supplied hardened and ground, can be 
resharpened and used as long as they can 
be held in the holder. 
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TODAY 


From Coast... 
To Coast 


THE TALK OF THE MACHINE SHOPS WHEREVER 
‘' | BOKER’S TOOL STEELS ARE USED 


“They Satisfy” 


The Latest Type Tung- 
sten Molybdenum High 


Speed Steel 


K i N ITE High Carbon, chrome, air hardening 


bar steel and castings 





he OVO 18-4-1 Type High Speed Steel 


Ss. BOKER & CO., Inc. 


101 DUANE ST. a NEW YORK 
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Checking Set for Hardness Tester, 


A master diamond checking set js dor 
available for checking the accuracy of hari 
ness testing equipment. A product of Clai 
Instrument, Inc., 10200 Ford Road, Dex: 
born, Mich., it can be used on al] Clari 
hardness testers and other instruments Us 
for Rockwell testing. 





It consists of a gold-plated diamond pet. 
etrator and two test blocks. The penetraty 
is carefully made to exceedingly close tole 
ances to give the highly accurate measure 





ments required for checking readings, Sing 
designed only for checking purposes, ; 
retains its original accuracy for a long tim 
When checking, the master diamond pe 
etrator replaces the regular penetrator in th 
machine. 

The same is true of the two master tey 
blocks. Held to extremely close limits, the 
are used only in connection with the mast 
diamond. The resulting vbination fur 
nishes a very accurate check of the machin 
either as a periodical mea: or wheneve 


readings may be in doubt 





@ A new strainer used rachine to 
for straining cutting oils 1 coolants 
announced by Geo. But: o., 1061 ¥ 
Washington Blvd., Chi Called tk 
Metex, no strainer housin needed, bein 
installed in the tank, with the liquid pips 
direct from strainer to pur It consists ¢ 
a combination of wire and cotton, inte 
knitted into a mesh by special machine 


It has a large strainage area and exceptions 
capacity to hold foreign matter. Units sf 
in and out easily. Sizes range from 2 tof 

gal. per min. 


High Frequency Heater | 


Entry of the Climax Engineering ( 
Clinton, Iowa, into the electronics held i 
been announced. Preliminary engineétlt 
is completed and pilot models construct 
with production awaiting approval of t 
WPB. The new product will be knows? 
the Climiax high frequency heater. 

It provides quick, efficient, localized b# 
for surface hardening, annealing and bt 
ing as an induction heater, and is adapt 
as a dielectric heater for non-metallic 
terials. 

Climax expects to produce 12 model 
standard electronic heaters, and is es | 
ing an electronics division fot their ye 
facture, engineering, distribution and 
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st and fumes are insidious, deadly 

mies of production efficiency. They 
wreak havoc on workers’ health... 
lower productive output. . . impair valu- 
able machinery and equipment. 


For 38 years, Kirk & Blum has been wag- 
ing a successful war against these twin 
foes of modern industrial efficiency. Con- 
trol systems installed by Kirk & Blum 
conquer dust and fumes—and remove 
them in a “‘clean sweep” that leaves plant 
air clear, healthful, safe—day in and day 
out, year in 
and year out. 
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The basic reason for this superior perform- 
ance lies in the long-experienced “‘know- 
how” and scientific approach of K & B Air 
Engineers. Requirements of the individual 
plant are first thoroughly, expertly ana- 
lyzed. Then—and only then— a complete 
dust or fume control system is planned, 
designed and installed to meet those par- 
ticular plant requirements. 


Let the professional experience of K&B Air 
Engineers be your guide to lasting satis- 
faction in this highly technical field—just 
as it has been for other industrial plants 
the nation over. For details, write THE 
KIRK & BLUM MFG. CO., 2852 Spring 
Grove Ave., Cincinnati 25, Ohio. 


Send for Booklets 


Dust Control Systems in Metal Cooling Systems for the Glass 
Industries Industry 

Fan Systems for Vorious!ndustries Industrial Ovens 

Blower Systems for Woodwork. Data on Kirk & Blum Production 
ing Plants Facilities 


KIRK’ Lom 
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WHERE PARTS MUST NOT PART 


Bais you can name any number of 
instances where life itself depends 
upon the reliability of individual engine or 
machinery parts. In aircraft for instance. 
And that’s one reason why so many leading 
engine and machinery builders are specify- 
ing Shenango-Penn centrifugal castings 

. because these castings definitely offer 
superior strength and durability. 

The reason is simple. Tubular parts cast 
by Shenango-Penn’s centrifugal process 
have greater density, more uniform grain 
structure, higher tensile strength, better 
elongation, no blowholes, less porosity. 
Thus they are better able to withstand 
shock and all kinds of punishment, and 
they wear longer. 

So if you require tubular or ring parts 
that must mot part, Shenango-Penn castings 
are the best kind of insurance. Bulletin 143 
gives complete data including cost-saving 
production advantages, alloy specifications, 
physical and chemical properties, etc. 


Write to Shenango-Penn Mold Company, 
1557 W. Third Street, Dover, Ohio. 
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The circular parts shown above were 
cast centrifugally by Shenango-Penn in 
tubular shapes and then cut off to precise 
thickness. All machining and finishing 
operations including drilling were also 
performed in the Shenango-Penn shops 
where the most modern machine tools 
are available to turn out completely fin- 
ished parts if desired. 


Data Bulletin 143 is yours 
free for the asking. 
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All-Angle Magnifiers 


Inspection work demanding Careful sep, 
tiny of small objects is performed More 4 
curately and easily with Ullman ro Pla 
magnifiers. Newest additions to this, well 
known line are three recently developed al. 
angle, illuminated models. Two of these 
are stand models, and the third is a portabj. 
hand type. 

The lighting equipment of the Stanj 
Model 410 and Portable Model 610 consis 
of four incandescent tubes that cap b 
lighted two at a time or all four at once 
Two fluorescent tubes are used in Stan 
Model 210. 

Shadowfree, compact, and easy to handle 
all three models are ideal for CONtinuoy; 
inspection where magnification plus light i 
required. A large, clear 414-in. double con. 
vex lens, ground and polished, magnifies qi 
objects twice up. Squinting and eyestrain 
are eliminated, since these all-angle, swivel. 
action magnifiers provide undistorted vie, 
of work inspected. 

Strongly built of cast aluminum and ste 
with bronze bearings, these magnifiers hay 
real value in the tool room an 
is desirable to magnify obje 
possible light. They are ma 
Products Co., 857 Fourth Av: 


wherever jr 
in the bes 
by Ullman 
Brooklyn 3) 


@ A new material, Chanit 
Chanite Laboratories, 914 

Worth 3, Texas, is used fo: 
trical heating elements. WW! 
wire is burned in two, one 
together, either by stretchi: 


made | 
in St., Fort 
pairing elec. 
the heating 


one wire or 
splicing with another. One dips a match 
stick in water and then into this flux and 


applies to the severed wir 
in place with the match. 1 
is put in the socket and the clement weld 
itself together. The Chani s 500 time 
the resistivity of carbon has greate 
resistance than the origina! ng element 


ads, holding 
electric plug 


Cleaning System and Solvent 


A new small 
known as the Model P-72, 
of cold cleaning solvents called “Agitene, 
is announced by the Gray-Mills Co. 1% 
Ridge Ave., Evanston, Ill. The P-72 is ust 
for removing cutting oils and lubricant 
used in metal working operations, and 5 
ideal for many simple cleaning operatios 
where small parts are to 
limited quantities. 

Several outstanding features of the P 
are the time-saving Air-gitator, which pit 
vides air agitation of the (cold) solves 
swisher basket and platform, hinged cov 
air hose and “T” connection. The sid * 
15% by 1514 by 11% in. 


parts cleaning system, 
id a new line 


ins both ends 


be cleaned i f 


epee 





Agitene (cold) cleaning solvents om 
in three types. The “regular” is for gene 
purpose cleaning in removing cutting e 
and other lubricants. The “super ®° 
fast-acting solvent with a powerful pest § 
trating action that quickly removes grease : 
tar and sludge. “Speed” is used tof pas : 
accumulations, residual gums and grease - 
posits. It removes paint and sludge withoo 
harming metals. 
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CASE HISTORIES PROVING THE POWERHR OF THE PRESS 


nother proving ground for plastics 


One of the largest producers of 
phenoli resins uses this 200 ton 
Lake Erie Hydraulic Press to 
prove under actual manufactur- 
ing conditions the qualities of 
their mo! ding compounds. 


clef From 1 is come many of the 
eating advance:icnts in product devel- 

ends opment ind methods of molding 
ire otf the versa:'!e materials which they 


match F supply other manufacturers. 
PP 
IX and § P 


olding §Realiziny the great future of plas- 
Cplue ties Lake Erie engineers have 


welds 
: me made a thorou: * ly of all 
time: , 


greate: types of 
ment: ready Ww ive designed standard 








compression molding presses 

that can idapted to your needs 

—or we build presses to meet 
t any spec production methods 
you may require. Write for com- 
plete information. 








system, 
ow line 


a | Lake Erte ENGINEERING CoRP. 


ss ae 912 Woodward Avenue 
ricaai Buffalo 17, N. Y. 

and ' 

erations fy 


ned 10 


e Pelt 
ch pit § 
solvent. | 


mal §=ENGINEERING CORP 
m 8UFFALO NY. US.A. 
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Attractive Stainless 
Steel Flatware --- 
with the aid of 






finished 


LEA Methods and 
LEA Compositions 





Here is an example of fine stainless steel merchandise, a product 
of International Silver Co., Meriden, Conn. As with numerous 
other International Silver products—most of them distinctly mili- 
tary in character-—the finish is an important factor. And, as with 
numerous other products, LEA Methods and LEA Compositions 


are used to help produce the desired results economically. 


Che services of LEA Technical Men and Laboratory Staff are 
available to any firm in industry having trouble with the finishing 
of its products—trouble with burring, with 
polishing, with buffing. Write us in full. If 


possible, send us samples for study and recom- 





mendations. 


THE LEA MANUFACTURING CO. 
WATERBURY 86, CONNECTICUT 


Burring, Buffing and Polishing . . . Manufacturers and Specialists in the 


Development of Production Methods and Compositions 
6-LM-4 
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@ The use of a.c. welding, particularly fo, 
vertical and over-head work, has been ham. 
pered by the lack of an all-position ac 
electrode capable of producing highest qual. 
ity weld metal. Long a research project, 
an a.c. electrode, known as the ACP, has 
emerged from Westinghouse laboratories: 
it meets the requirements of the U. S. Navy 
Dept. Bureau of Ships and the standards for 
welding set by various associations. The 
new electrode includes an arc pacifier that 
prevents excessive spatter loss during the 
negative half cycles and an arc stabilizer 
to aid in reestablishing the arc after each 
current zero. For best performance on ver. 
tical and overhead arc welding, a high. 
organic electrode coating is used. This 
coating provides an envelope of burning 
gas that keeps the oxygen and nitrogen jp 
the atmosphere from contaminating the 
weld metal. This type of coating leaves bur 
a scanty slag over the deposited metal that 
does not interfere with welding. 


Printer-Developer 

Printing and developing facilities for 
those who require black and white prints 
in medium quantities are afforded by the 
new BW Model 41 machine « harles 
Bruning Co., Inc., 4754 Mont Ave., 
Chicago 41. Ihe printer has a range 
up to 6 ft. per min., dependi: n the 
transparency of the original. It p either 
roll stock or cut sheets, with a printing 
width of 46 in. 

The light source is a 2,00( t glass 
mercury vapor lamp within a diam. 
cylinder, with uniform light d ution. 
Uniform cylinder temperature w a few 
degrees is maintained. Speed is trolled 
by a single knob. 

Suction through the bands sin s feed 
ing of tracings and sensitized The 
tangential method of feeding p s dam- 


age. A front pedal at floor level instantly 
releases band tension so that mis-feeding o 
roll stock is easily corrected. 

In the developing unit, speed im excess 
of maximum printer speed assures an UM 
interrupted flow of prints. A new type 10% 
ing roll results in flat, dry prints. 
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Select any industrial process involving oil or gas-fired equipment, 
and you will find that Spencer Turbos are prominent in that field. 


Pick any one of the leading manufacturers of heat-treating equip- 
ment and you will find that Spencer Turbos have been their pref- 


STRESS RELIEVING erence for many years. 

HEATING FOR FORGING 

SPHEROIDIZING The reasons: A simplicity of design—as simple as a fan, as sturdy 
— GEARS as a bridge—with wide clearances and only two bearings to grease 


BAKING PORCELAIN —plus automatic maintenance of pressure regardless of load. 


BAKING CORES AND MOLDS eT , 
HEAT TREATING PARTS These and many other facts are contained in the Spencer Bulletins 


HEAT TREATING TOOL STEELS and the Spencer Turbo Data Book—Yours for the asking. 


THE SPENCER TURBINE COMPANY * HARTFORD 6, CONNECTICUT 


TURBO-COMPRESSORS 
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The high conductivity 
of the Metso solution for elec- 
trolytic cleaning gets grease removal 
under way promptly. And under high current density you also can count on stable 
cleaning baths. For a steady flow of chemically clean work you need the help of the 
balanced soluble silica content of Metso which prevents removed oil 

and grease from redepositing on the clean parts. 





Have you a cleaning problem with which a Metso field engineer may cooperate in 
solving? Write us foday. | 


PHILADELPHIA QUARTZ CO., Dept. C. 125 S. Third St., Phila. 6 | 


Mets0 Cecners 


METSO GRANULAR Sodium Metasilicate METSO 99 Sodium Sesquisilicate 
U.S. Pat. 1898707 U.S. Pat. 1948730, 2145749 























@ Hitherto the distribution of O.F.H.C. | 
Copper has been restricted to cer- 
tain special end uses such as 
electronics. 








@ O.F.H.C. Copper and a few special | 
dilute alloys thereof are now avail- | 


able for most uses. | 


THE AMERICAN METAL COMPANY, LTD. 


6! Broadway. New Y« 
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@ A new plastic, developed for the Navy 
has relative high flame-resistance, low eon. 
icity, easy moldability and shock resistance. 
Developed by General Electric Co., 1285 
Boston Ave., Bridgeport 2, Conn., one 

uses asbestos as an inorganic filler, while 
another type uses glass, the latter being used 
as panel board on ships and made by bond. 
ing layers of glass cloth together with 
melamine resin in high-pressure Presses, 
Where organic filler was used in experi. 
ments, the material gave off toxic gases fatal 
to human beings. The plastic well with. 
stands vibrations from heavy gun fire. 


Two-Stage Surge Washer 


A two-stage surge washer for smaller 
parts in baskets, using an emulsion: (of 
alkali) cleaner and water rinse, is intro. 
duced by Phillips Mfg. Co., Touhy Aye, 
Chicago 45. The unit comprises two com. 
partments with an insulated wall between, 
one container the cleaner, the other the 
rinse. The mechanism is reciprocating, 


moving the rack on which the basket rests 
up and down through the cleaner and rinse, 
accommodating two baskets simultaneously, 
one through the cleaner, the ot! through 
the rinse. 

This reciprocating cycle moves the baskets 
vertically, producing the max of agi- 
tation. Either surge platform accom- 
modate basket loads of 50 operated 
singly or together. The mach is 40 in. 


long by 21 in. wide. Each tank holds 164% 
gal. of solvent or water, and each surge 


platform takes baskets 14 in. by 6 in. 
high. 

The reciprocating action is »owered by 
a % h.p. motor, and the mach is offered 
in four models: Unheated, wi eated sol- 
vent tank, with heated rinse t und with 
both tanks heated. 

Heated tanks are provided v Lutomatic 
thermostatic controls that kee; tempera- 
ture of the solution to within ¢ minus 
5 F. The water rinse tank ides for 
overflow, and can be fitted w low con- 
trol valve. It can thus be u: 1, utiliz- 
ing the supply of hot water e present, 
or be heated where hot water is not readily 
available. 

It may be used with any cicaning com- 


pound that does not adversely affect gal- 
vanized steel. The surge washer is also pro 


vided with a hinged cover that locks into 
position as a draining board to drain the 
solvent back into the tank before baskets 


are placed into the rinsing compartment. 


@ Airplane propeller blades can be m* 
chined several times faster than formerly 
by the hydraulic follower attachment of the 
Turchan Follower Machine Co., Dettott 
Formerly, this was a hand job like large 
and complex die sinking, involving milling, 
rough grinding and hand finishing. The 
new machine duplicates the blade contouls 
with a planer—and in 1/ 9th the am 
On one job, tolerance requirements # 
within 0.008 in. per in., measured tale 
versely against a master template from a cut 
made in SAE 4340 steel at a speed of 
ft. per min, 
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sMITHWAY Electrodes in 
gction—Welding press- 
formed alloy steel truss mem- 
bers at 13 points assured 
adequate strength, boosted 

yction and saved materi- 
gis and finished weight on 
c-47 landing gear trusses, as 
compared with former forged 
steel construction. 


SMITHway Welding Monitor 
trains better welders, faster. 


JUNE, 


Wuen the U. S. Army’s vital C-47 cargo 


plane was ready for mass production, there 


just wasn’t enough drop forge capacity avail- 
able in the nation to make the landing gear 
trusses pictured above. 


So the part was redesigned for welding 
with SMITHway electrodes, and the bottle- 
neck disappeared. 


In this vital war emergency, welding as a 
production tool had replaced forgings with 
stampings, had avoided extensive machining 


time, had saved 106 pounds per unit of 
critical alloys, and assured unlimited pro- 
duction speed. 


SMITHway Certified Welding Electrodes 
are vital factors in this and many other 
modern welding achievements. Now available 
for your use, too! They are helping win 
recognition for welding as a great production 
tool . . . as the best method for fabricating 
most products of steel. Write for catalog... 
and make the most of WELDING! 


Buy an Extra War Bond This Month! 


Mild Steel... High Tensile...and Stainless Steel 


1945 


made by welders 


WELDING ELECTRODES 


for welder 


¢ 


bration 


| 





SMiTHway A. C. Welding Machine 
more saves power; eliminates arc blow. 








Universal Camera Corp. Selects Advance Die-Castings 
for Their Complex, Miniature Mercury Instrument. 





the 


Advance, on which are mounted no less 


zinc mechanism frame die-cast by 


than 238 parts is a marvel of intricacy 


with accuracy. The focusing mount in- 
die-cast inner sleeve 
with cast external threads, demonstrating 
the ability to die-cast finely threaded parts 
with extreme accuracy. 


cludes an Advance 











ENGINEERS, DESIGNERS 


48 NORTH 15th STREET 
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AND MANUFACTURERS OF 


Designers of high speed miniature 
cameras of today and tomorrow are 
finding modern precision die-castings 
essential to the amazing accuracy, light 
weight, compactness and economy 
which make this type of instrument 
immensely popular. 


In the Mercury II, made by Universal 
Camera Corp., of New York, alumi- 
num and zinc castings are employed 
extensively. The fact that numerous 
complicated die-castings can render de- 
pendable precision performance on a 
camera only 514” x 2%,” x 1%” is a 
tribute to the engineering skill and 
craftsmanship of this rapidly growing 
industry. 


The enthusiasm of Universal Camera 
Corp’s engineers over the use of Ad- 
vance die-castings is prophetic of the 
widening scope of die-castings in post 
war fabrication. 


DIE-CASTINGS OF WITH: ECONOMY" 


BROOKLYN 22, N. Y. 


“QUALITY 























Machine to Apply Phosphate Coatings 


Monorail and conveyor type spray clean. 
ing machines to apply phosphate coating 
on metal parts prior to plating are now 
being made by N. Ransohoff, Inc., Cincin. 


nati 16. The coating provides better adhe- 
sion between the metal surface the 
paint. 

A typical application is the mono: 
3-stage spray washer for 105-mn 
which are run on racks so constructed that 
they are sprayed both inside and out and 
carried at a slanting angle to permi: drain- 
age. Machines fit into monorail systems al- 
ready installed in some ammunition plants, 
but are designed with self-contained mono- 
rail where desired. 


type, 
hells, 


Improved Compensatec 
Radiation Pyrometer 


Five major improvements are announced 
in Radiamatics, compensated radiation py- 
rometers, used. in steel mills, metallurgical 
works, ceramic plants, etc., and made by 
the Brown Instrument Co., Philadelphia. 
The instrument consists of a heat resisting 
lens, compensator and thermopilé 

Energy radiated from the hot objects falls 
on the lens and is focused on the ther- 
mopile, which generates an e.m.f. propor- 
tional to the object’s temperature. The 
measurements are independent of ambient 
temperatures. 

The five improvements are: Use of an 
adhesive sealing compound between the 
lens and mounting ring; use of brass for 
lens retaining and mounting rings; con- 
trolled torque is applied when assembling 

, the lens retaining and mounting rings, two 
spanner wrench holes in the lens mounting 
ring face have been replaced with a milled 
slot, which avoids cutting through the ring 
face, and use of a more positive sealing, 
with an improved adhesive, of the sighting 
glass located in the rear of the thermopile 
assembly. 

Other improvements include use of alu: 
minum instead of cast iron for the Radi-” 
amatic housing. 
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Contrast this Alcoa extruded shape with the structural 
member you'd have to build up to do a comparable job. 


ana strength. No excess metal for joining 


purposes. No rivets to add extra weight. 


Possibilities of the extrusion process surprise Dies for the extrusion of aluminum are 
the uninitiated. Extrusions save on fabricat- very reasonable in cost. Our engineers will 
ing labor. They often simplify a design, gladly discuss the shapes you need and help 
saving more weight and giving it greater you figure what you'll gain by going to Alcoa 
use-value. Aluminum extruded shapes. ALUMINUM 

Aluminum is employed most efficiently, Company OF America, 2162 Gulf Building, 
being placed exactly where needed for utility Pittsburgh 19, Pennsvlvania. 


LW Redey-\ ALUMINUM & 
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INSTANTANEOUS 








ACCURACY 


with 


ENGELHARD 
Portable 
Indicating 


Pyrometers 


Engelhard Portable Indicating Pyrometers combine the nec- 
essary attributes of accuracy and instancy which distinguish 
the completely efficient precision instrument. 


4 _s-?- ttt +7 —— 


» ~~ ~ 
t assures aq Gaegree oO 


High resisiance per millivol 
unaffected by connecting lead length or by thermocouples 


of different resistances. 


Direct deflection construction permits instantaneous read- 
ings easily in either millivolts or degrees. 


The conveniently portable instrument is a complete unit in 
a sturdy carrying case with removable cover. 


The 6” scale length indicator may be calibrated with 100 
to 150 divisions. Scale range may be selected to suit spe- 
cific applications. Every indicator is equipped with the 
Engelhard frictionless moving coils. 


All indicators may be furnished with two scale calibrations 
—for rare metal and base metal thermocouples. By a simple 
change of lead connections readings are made on either 
scale. 


WRITE FOR BULLETIN 28315-R 





CHARLES ENGELHARD, INCORPORATED 
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General Purpose Shielded Arc Electro 


A new shielded arc electrode for | 
purpose welding of mild steel, which of... 
outstanding advantages, is announced by the 
Lincoln Electric Co., Cleveland. ; 
as “Fleetweld 47,” it provides extr a 
spatter loss, easy slag removal (most 
are practically self-cleaning), excellent te 
striking characteristics, and other improve, 
features. 

It conforms to AWS electrode spec 
tions Class E-6012 and E-6013, and may he 
used with either alternating or direct q, 
rent. “Fleetweld 47” is especially wel 
suited for high-speed horizontal or flat fille 
welds over 4 in. long, in which the coatin 
can be dragged on both plates. It is aly 
excellent for both vertical: and overhead 
fillets, especially where large single pas: 
fillets are desired. 

The ease of complete slag removal on 
square edge butt welds makes it exception. 
ally excellent. Complete penetration of Y,. 
in. plate can be obtained by welding on 
pass from each side. It is available in §/3) 
in. by 14 in.; 3/16 in. by 14 in.; % in by 
18 in. and 5/16 in. by 18 in. sizes, The 


electrodes are packed in 50-lb. containers 
@ An improved file cleaner that cleans of 
lead, copper, aluminum and soft steel chips 
is announced by Cincinnati Tool Co., 408) 
Montgomery Rd., Cincinnati 12. It is calle 


the Hargrave file cleaner, with chip plow, 
A special square plate is fastened to th 
frame of the cleaner. One strikes one edge 
on the file, thus impressing the tooth put 
tern on the edge. The plow ‘s then pushed 
parallel to the file grooves when it plow 
out the imbedded chips and dirt. Whens 


file of different tooth-spa is to Dee 
cleaned, a new edge of th ate is used 
When non-metallic dirt is Ye removed 
the regular file card with it npered steel F 


wire teeth is used. 


Electrode for Copper and Alloys 


A new and unusual electrode for att 
welding, a coated special bronze alloy, ust 
for welding bronze, brass and copper, # 
announced by the Eutectic Welding Alloy 
Co., 40 Worth St., New York 13. Kaown 
as “Eutectrode 28,” it contains an unusul 
combination of metals and is shielded wit 
a newly devised flux coating that make 
it suitable for use either on a.c. of dk 
current. This is the first time, as far ass 
known, that any rod of this type has beet 
able to perform on both direct current a0 
alternating current. 

It will deposit dense and tough meti 
that is a good color match to most types 
bronzes. It will give the welded area sub 
stantially the same corrosion resistanc ® 
these various base metals possess. 
also be used for welding copper and brass 


or joining these metals to steel, cast 1100, 
a 
nickel alloys, and for overlaying steel 0 

° : : cc. 
cast iron to provide a good bearing sul) 


It is available in 1/8 in. and 3/16 ® 
diam., and can be identified by a light 
green tip. 
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This brass Distributor Shield, used in 
army tanks, is fully as strong, fully as 
able to withstand severe stresses and 
strains, fully as liquid and gas-tight, 
as if it were a single piece of metal. 


For the low-temperature silver brazing 
alloy EASY-FLO, consistently makes 
joints equal to solid metal in all essen- 
tial properties—and does it fast and 
economically. That’s why today, EASY- 
FLO brazed construction, is an accepted 


and widely used production method, 


In addition to the hundreds of parts 
for both war and domestic equipment 
designed from scratch for EASY-FLO 
brazed construction, hundreds of 
others formerly cast, forged, machined 
from the solid, threaded, riveted and 
bolted, have been redesigned to get 
the benefit of savings in metal, man- 
hours, machine-hours and costs that go 
with EASY-FLO brazed construction. 


GET EASY-FLO FACTS NOW —IN BULLETIN 12-A 


EASY-FLO brazing speed, reliability and economy will 
continue to be as important a factor in future production 
as it has been in war production. Now is the time for 
design and production engineers to check up on its possibili- 
ties. Bulletin {2-A gives full details. Write for a copy today. 


DY & HARMAN 


NEW YORK 7, N. Y. 


82 FULTON ST., 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. « Providence, R. |. * Toronto, Canada 


Agents in Principal Cities 
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FOR ALL HEATING 
AND HEAT TREAT- 
ING OPERATIONS 


Fast . . . Accurate 
Economical 


Faster treatment cycles, closer tem- 
perature uniformity, greater ease in 
handling even the heaviest charges, 
and construction that stands firm 
under continuous operation, are among 
the reasons for the efficient and profit- 
able operation of Vulcan Furnaces. Al- 
though engineered to produce prede- 
termined results, their cost is com- 
parable to furnaces of standard design, 
and they can generally be installed 
promptly. 


1. Direct fired furnace (left) for 
annealing and normalizing miscel- 
laneous castings at temperatures up 
to 1800°F. Convection furnace 
(right) for stress relief of castings 
and weldments at maximum tem- 
perature of 1150°F. May be oil or 
gas fired. 


2. WHigh-velocity convection fur- 
nace for stress relief and heat treat- 
ment of Class A Weldments. Tem 
perature range, 1075°F. to 1750°F. 
Door is mounted on car to overcome 


limitations in available height. 


3. Continuous hardening, quench- 
ing, drawing unit for treating mis- 
cellaneous castings and forgings. 
Both hardening and draw furnaces 
have roller rail and hydraulic push- 
er, and are equipped with roller 
conveyor (inset) for return of trays. 
Production: 1000 Ibs. to 1500 Ibs. per 
hour. 


4. One-hundred-ton car hearth fur- 
nace for stress relief of marine 
equipment weldments. Automatic 
program control of heating, soak- 
ing, cooling. Motorized car and 
door. Temperature range up to 
1400°F. Oil fired. 


5. Battery of three oil fired car 
hearth furnaces for treatment of 
miscellaneous forgings and weld- 
ments. Furnace No. 1 (foreground) 
is direct fired and used for anneal- 
ing and normalizing at maximum 
temperature of 1700°F. Furnaces 
No. 2 and No. 3 are convection 
heated and used for normalizing at 
maximum temperature of 1250°F. 


An imposing list of installations demonstrates the impor- 


tant part allotted to Vulcan Furnaces in the Nation's ‘ 


war 


effort. 


Consult us regarding your requirements. 


AUT Key-V\ Mmere) ale) Wile), 


114 NORTH 17™ STREET, PHILADELPHIA 3, PA. 
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| while minimum quantities of inhibitor #* 
| required. Due to high base metal prote 





Salt Bath Furnace, Extremely Deg 


A new internally heated electric salt), 
furnace of exceptional size especial] P 
signed and built for heat treating ( ins 
cal position) long broaches and + 
work, which are likely to distore 
heat treated horizontally, has just been 
nounced by Upton Electric Furnace D, 
Commerce Pattern Foundry & Machine ¢ 
7450 Melville at Green, Detroit 17. 1, 
noteworthy feature is its extreme depth ; 
comparison with its surface area, ao 
in. against 9 +t for its surface, 

Upton electrodes enter throu 
of the furnace and at the en of ate 
in contrast with other types that 
approximately 25% of the working ate, 
Thus, with no space required for ¢] 
in the working area of the pot itself, the po, 
need be only of sufficiently large surface 
area to admit the work. 

Proof is furnished in actual opetatic, 
where, while a temperature drop of 4} 


THERMOCOUPL; 








THERMOCOUPLE ~ 





' 
| ee 
ELECTRODE 
=e 
ho > 
(just enough to actuate tl and “off 
controller) can take place at the bottomd 
the pot, the molten salt at top of th 
pot remains at practically nt tempers 
ture. Moreover, when lo: ieces of col 
work are introduced into the bath, there: 
a uniform drop in temperature through th 
entire bath. 
@ An organic acid pickling inhibitor! 
powdered form, Pennsalt PM-40, has bees 


developed by the Pennsyivanta Salt Mix 
Co., 1000 Widener Bldg., Philadelphia / 
It is highly stable and completely solubl 
in pickling baths of muriatic or sulphuti 
acid. It contains 100% active ingredient 
and is highly effective at such low conct? 
trations as 0.02% to 0.10%, by weight 0 
the pickling bath. Concentrations may be 
varied to meet conditions. This materi 
effects economies in both acid and met 


tion, the acid is consumed principally a 

scale and rust removal, with the resuit M9 
. . A it 

the useful life of the bath is prolongee. 


4 





‘or te 
can be used in acid pickle baths es 

oll ng, fe 
electroplating, galvanizing and enameliné, § 
since it is free-rinsing and minimizes 


gen absorption. \ 


METALS AND ALLOYS 





hydro 














npera 
f Col 
ere | 
zh the 


tor 
bees 
Mig 
hia 7 
oluble 
phurit 
dients 
yncen 
ght 0! 
ay be 
aterial 
metal 
of aft 
protec 
lly if 
it that 
ed, | 
jor t 


cling, 
nydro fi 


Ys 











With the name still a household word, 
it is hard to believe that the Colt re- 
volver is 110 years old. It has been an 
important weapon in every war, played 
a big part in opening up the West in the 
days when every man had to be pre- 
pared to battle Indians or deta hies 
ata moment's notice, and was the first 
step in the trend to modern automatic 
weapons that give today’s squad the 


JUNE, 1945 


WHEN THIS REVOLVER WAS INVENTED 





fire power of yesterday's regiment. 

When the Colt revolver was invent- 
ed, Freedom Forge—now Baldwin's 
Standard Steel Works Division—had 
already been turning our ferrous prod- 
ucts for 40 years. The plant was rebuilt 
in 1835, with one chafery and six re- 
finery fires, giving a capacity of 800 
tons of blooms annually. Throughout 
the intervening time it has been an 
important supplier to American In- 
dustry, producing the metals that 
helped to fight each war, serving the 
railroads that helped to knit the nation 
together, supplying industry with 





ALI 


THE BALDWIN 


GRouP 3 


castings and forgings to help work 
producton miracles. 

When you need castings and forg- 
ings that are out-of-the-ordinary in 
size, complication or service qualities, 
you ‘ll find 150 years of experience 
waiting to serve you. Whatever your 
needs, the best way to be sure of 
satisfaction is to ‘Standardize on Stand- 
ard.’ The Baldwin Locomotive Works, 
Standard Steel Works Division, Burn- 
ham, Pa., U.S.A. Offices: Philadelphia 
New York, Washington, Boston, Cleve- 
land, Detroit, Chicago, St. Louis, San 
Francisco, Houston, Pittsburgh. 


BALDWIN 


STEEL FORGINGS & CASTINGS 
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That refers to engineers who have special applications for D.C. 
power and find that we can design and build anything they 
need. 


Metal plate or tubes—high voltage or low—high current or 
low —filtered or unfiltered—anything that calls for rectifier 
power is right down our alley. 


Talk to Green Electric or to their representatives. 


FREDERIC B. STEVENS, INC. MUNNING & MUNNING INC, 
A. J. LYNCH & COMPANY CROWN RHEOSTAT 
2424 Enterprise Street & SUPPLY COMPANY 
Los Angeles 21, California 1910 Maypole Avenue 


Chicago 12, Illinois 








“Rectifier Engineering is our Business’’ 





If you’re knitting your brow about DC power, present or post- 
war, put your problem in the lap of a friendly Green engineer. 


- SELENIUM * ARGON * MERCURY VAPOR * GRID CONTROL + HIGH VACUUM + XENON 


W. GREEN ELECTRIC COMPANY, INC. 


GREEN EXCHANGE BUILDING 130 CEDAR STREET NEW YORK 6, N.Y. 
RECTIFIER G: ENGINEERS 








@ A new non-ferrous hard-facing meta 
for acetylene torch application to steel, w; 
marked resistance to abrasion, heat, j 

and erosion, is announced by FansteekMg. 
allurgical Corp., N. Chicago, Ul., and calle; 
“Fanweld.” It contains tantalum-columbiyum 
carbide, imparting self-lubricating action 
minimizing destructive effects of friction, 
even at elevated temperatures. It js Suited 
for hot work punches, dies and tools, jj 
wets steel surfaces without flux. Surfaces 
as thin as 0.010 in. can be applied with a 
fusion layer as thin as 0.005 in. No hard. 
ening or heat treating is necessary, 


Unique Plug Gages 


A new plug type gage, a bore checking 
gage of the fixed limit type that is unique 
in appearance and accomplishments, js ap. 
nounced by the Standard Gage Co., Pough- 
keepsie, N. Y. The small sizes, from 0,240 
in. to 1.510 in. diam., have the “go” and 
“not go” gaging members attached to the 
opposite ends of a light weight metal 
handle. Sizes from 1.510 in. to 6.010 in. 


are single end gages, individually mounted 
on paim-fitting plastic handles. 

“Go” members of both the ble and 
single end “Dubo” gages are : ed with 
a broad band of vivid green en | under 
a durable, transparent plastic ring, “not go” 


by brilliant red bands. The handles of the 
double end gages also carry corresponding 
dots of color. 

The Dubo gage head is a relatively thin 
disk, which is a section of a sphere. The 


spherical gaging surface makes contact with 
the bore walls only at the instant and point 
of bore gaging. Two chamfered sections, 
diametrically opposed on <¢ member, 
make it possible, by slightly tilting the 
handle, to enter the gage into es easily, 
without force or fumbling or ining the 
risk of marring even highly polished work 
pieces. 

A gage without chamfer c: inserted 
in a bore only a comparatively short way 
The Dubo, on the contrary, can be used to 
check deep bores, as the handle need be 
tilted only slightly when applying the gage 
and does not touch the bore walls 

The design of the gaging members also 
permits accurate gaging almost to the bot 
tom of blind bores. The chamfer edge 
serves an additional function in tending to 


wipe away foreign material from the gaging 
area and thus helps to prepare a clean 
surface for accurate gaging. 

In use, only a small portion of the gaging 
surface makes contact with the surface of 
the bore walls. This materially reduces weat 
on the gage and also focuses the gaging 
contact to a very small area. As the Dubo 
gage may be introduced into bores smaller 
than its diameter, it provides a means for 
checking out-of-roundness and taper, ever 
when these conditions are on the minimum 
side of the tolerance or smaller than the 80 
dimension. It is consequently possible 
check a back taper in a part which the 
ordinary fixed limit gage could not enter 
and to discover faults which conventio 
plug gages might bridge. 
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Illustrating how ALX Cast 
Alloy | Bits are poured on 
a centrifugal spinner. The 
metal is weighed first to assure 
filling the mold without in- 
sufficie or waste. 
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A7/16" ALX Tool Bit rough- 
turning a Type 309 (25-12) 
stainless steel forging of 4-1 /4' 
diameter, taking a 1/8" cut 
at a speed of 140 feet per 
minute, with a feed of .020". 


ij? ALX CAST ALLOY TOOL BITS — 


FAST CUTTING NON FERROUS TOGE BITS 
CONTAINING BORON 


(' nost recent development 
in the field of cutting materials, 
ALX Cast Alloy Tool Bits, is the 
result of complete and thorough 
research investigation in the Alle- 
gheny Ludlum Laboratories, and 


exhaustive machining tests in the 


field. 

Produced by advanced methods 
of centrifugal casting, ALX Alloy 
isa highly homogenous metal, with 
consequent advantage in cutting 
Properties. It possesses high hard- 
hess in the as-cast condition, re- 
quiring no further heat treatment. 
In performance, ALX rates between 


carbide metal-tipped tools and high 


"-c<.teeanamacnee 


speed steel. It rounds out and com- 
pletes the Allegheny Ludlum line of 
cutting materials—which includes 
Carmet carbide metals and a wide 
selection of high and low-tungsten 
and “‘moly” high speed steels—giv- 
ing us the utmost range in supply- 
ing the tools best fitted for each 
individual job. 

Ground and finished ALX Cast 
Alloy Tools, both in solid and 
tipped bits, are available in a com- 
plete range of sizes from our own 
and distributors’ warehouse stocks. 
They fully merit serious investiga- 
tion and comparative testing on 


your cutting jobs. The assistance of 


our Mill Serviee Staff is at your 
entire disposal @ Also available is 
a new and complete bulletin on 
ALX Tool Bits, giving full data 
on selection and performance. 


Write for your copy. 


Address Dept. mA-.32 





Pee ests ee 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


W & D...9795 





JUNE, 1945 


1773 











ABSCO-MEEHANITE pies 
hold shape under hammer blows 


Forming stainless steel for a prominent aircraft builder, 
this 2194-Ib. female die part exemplifies Absco-Meehan- 
ite’s ability to withstand repeated heavy blows under a 
large air hammer. It is one of many die castings which 
have been serving the same manufacturer for several 
years... turning out cowling parts with compound curves, 
short manifolds and other parts difficult to produce... 
making them from four different thicknesses of steel. 


Used in place of less strong, less rigid metals, these cast- 
to-form dies eliminate excessive machining costs, and re- 
quire only a light grind finish. Their graphite content 
gives them valuable self-lubricating characteristics which 
reduce wear. They retain a high polish in service. 

Among the stainless steel products formed on Absco- 
Meehanite dies are those shown at the left. And the un- 
usual properties which make Absco-Meehanite a good 
choice for forming dies have proved valuable in drawing 
and spinning dies also. 








ABSCO-MEEHANITE PROPERTIES APPLYING TO THIS CASTING 


5. Heat Resistance 
6. Toughness 
o 7. Rigidity 
8. Machinability 
9. Pressure Tightness 
10. Vibration Absorption 


Compressive, Tensile 
and Transverse) 
2. Impact Resistance 
3. Corrosion Resistance 
o”4. Wear Resistance 


Meebanite castings permit close control of physical properties for your 
specific application. Write for Meehanite Engineering Handbook 


wy Strength (Shear, 


BRAKE SHOE AND 
CASTINGS DIVISION 


230 Park Ave., New York 17, N.Y. | 
: 4059 








Set for Testing Abrasion 


For determining the wear or abrasion 
resistance of practically every material sub. 
ject to surface abrasion, an improved abraser 
in a complete testing set has been devised 
by Taber Instrument Co., N. Tonawanda, 


N. Y. It includes all accessories, together © 
with specimen table, for running tests under _ 





wet or moist conditions. The set includes 
an illuminated magnifier. 

The wearing action of the abraser is per. 
formed by dual calibrase wheels bearing 
against the specimen under constant pres. 
sure, revolving in opposite directions, one 
sliding radially toward the outside and the 
other sliding toward the inside of the wear 
path. 

Each wheel revolving at a steady 


nstant 
speed through contact with the cimen 
exerts a combined abrasive, compressive and 
twisting action twice in each revolution of 
the specimen holder. Because the specimen 


holder travels a complete circle 
due to difference of grain or we 
revealed. 

A standardized load adjustme: 


wear 
fully 


$ pro- 
vided for varying the pressure of the cal- 
ibrase wheels against the specimen so the 
abraser will test both delicate and tough 
materials with equal precision. 

The Taber abraser is self-contained and 
ready to operate by plugging into an electric 
line. The results of tests are rep: | either 
as the number of “wear cycles “loss 
in weight” when weighed on cision 


laboratory balance 


Laboratory and Pilot Plant Oven 


A streamlined, compact and completely 
self-contained oven has been designed for 
laboratory and pilot plant use by the In 
dustrial Oven Engineering Co., 11621 De- 
troit Ave., Cleveland 2. Sizes of oven work: 
ing space in the new oven range from 
3 by 3 by 3 ft. to 6 by 6 by 6 ft., im incte- 
ments of 1 ft., and special sizes are furnished 
to specification. Temperatures range up t0 
900 F., with a guaranteed differential of 
+ 2:8. 

This type of oven is usually furnished 
with electrical heating equipment, but is 
designed to use any type of fuel. In every 
case, the heating equipment is contained 
within the oven shell. The smaller models 
are shipped assembled, ready to connect t0 
the heat source. 

The oven is designed particularly for pre 
cision experimental work in drying, baking, 
evaporating, polymerizing, aging and heat 
treating, especially in cases where highly 
volatile solvents are used. Regardless of the 
inflammability or explosiveness of the sol- 
vents, the oven has insurance company 4P 
proval. 


METALS AND ALLOYS 








THE 
long 





thor 
one ¢ 

Bu 
in th 
right 
runn 


turn 


Us 





—-- 


bee 









ymbet 9 of a Series: ‘‘Looking at the 5 essential things you never see in electrodes!” 





Arc-lit Brooklyn Bridge before the turn of the Century 










THE CARI \RC STREET -ast its brilli 
: | RC STREET LAMP cast its brilliant light manufacture of all “National” carbon and “Acheson” 
ong anc > ape) Bees — . , . ; 
: g . iently over America’s great bridges and graphite furnace electrodes . . . electrodes that are 
; thoroughtares. The > arc anad aha< . . . > a 
; | . Then the arc blazed ahead to become strongly shock resistant, uniform in size, of high elec- 
one of industry’s ; se S : - rae 
: y’s most useful tools. trical conductivity, and that are consumed slowly. 
. ut the light from the old s 
i old street lamp still s > . 
i has ; i | shines Raw materials selection, however, is just one of 
*SSO0)T) if tau rr < >< Yi : “ve - , > bd . 
f co ght us about selecting exactly the _five essential things you mever see in electrodes. The 
ip t raw mat ri¢ . . ail . .. 125 9? - hs ¢ ; ° 
erials for making its ‘“‘carbons’—fore- others are manufacturing experience, manufacturing 
runners of today’ , wa 
a day’s huge carbon and graphite electric- control, continuing research and customer service 
urnace ele . , eal , ' 
Hees ctrodes. You should insist on them all in electrodes. We wel- 
Ost Care eee ; : a 
j re in selecting raw materials precedes the come inquiries. 
is 
, 
d 
ls 
0 
yA CARBON 
g, Vl ly} Cor, oration 
| T h VO . ~ NAITO: : ° ond Carbon 0 -? 
‘ ; eae National” and “Acheson” and the Unit of — -— 
trade ane and Acheson” Seals are registered 
1€ s of National Carbon Company, Inc. GENERAL OFFICES: 90 East 42nd Street New York 1/77 NE 


: 


DIVISION SALES OFFICES: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Feancisco 





KEE 
» (KEEP YOUR EYE ON THE INFANTRY 


hn Gonoda: Conodian Notional Carbon Company limited, Welland, Ontario 


»-- THE DOUGHBOY DOES IT! 


5s § NE, 1945 
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Cast Special Refractory 
Shapes with J-M Firecrete 


A easy to mix and pour as concrete, 
Johns-Manville Firecrete permits 
‘ you to cast special refractory shapes and 
have them in service as little as 24 hours 

| gs later! 


Firecrete is used extensively for fur- 
nace covers and bottoms, door linings, 
baffle tile, burner rings, pipe linings and 
other types of monolithic refractory con- 
struction ... it helps you cut costly pro- 








duction stoppages. 


Firecrete hardens quickly, has negli- 
gible drying and firing shrinkage, is 
highly resistant to spalling. 


Three types: Standard, for tempera- 
tures to 2400° F.; H. T., for temperatures 
to 2800° F.; L.W. (light-weight low-con- 


ductivity), for temperatures to 2400° F. 
* * * 


Write for folder RC-13A. 
Johns-Manville, 22 E. 40th NY’ a 
Street, New York 16, N. . # PRODUCTS ee 








Johns-Manville doubt 


The Standard in Castables 
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Multiple Stud Welder Unit 


A new automatic stud welding dey 
ment to meet mass production requiremeng 
is the Nelson multiple stud welder Produc 
tion unit. Two or more studs may ly 
welded in one operation. The work 
rapidly performed, and the studs are 
to very close tolerances. Each of the weld. 
ing guns is mounted on a pneumatic gj, 
cylinder. Each cylinder is fixed to a Movable 
arbor that can be adjusted to any spacing 
necessary. 

The work is held in a mandrel, 
or special locating device. The 
current is obtained from a conventions! 
400-amp. generator, and is regulated by a 
timing control unit which automatically 
controls the length of arc flow, producing 
controlled and consistent welds. 

The welding unit is operated with , 
single control switch. The work is inserted, 
stud is fitted into the chuck of each sm 
welding gun, and the control switch pressed 
The first gun then descends, making a weld 
Upon completion of this weld, the next gun 
descends and welds. The guns then ascend 
automatically and the work is removed. 


Each production unit is manufactured 
only on order to permit the unit to b 
made to fit the particular problem. The 


maker is Nelson Specialty Welding Equip. 
ment Corp., 440 Peralta Ave., San Leandro, 
Calif. 





@ More than 150 different c mbinations of 
Westinghouse industrial resis'ance welding 
control will soon be possible from only I] 





standard basic units. From t! cre it will be 
possible to factory assemble welding com # 
trols that will meet the div«rsified needs # 
of industry which at present only avail- 
able through individually signed and 


custom-built controls. 


Safety Panel for Arc ‘elders 


A new safety panel to pr arc welders 
against shock has been {| ted by the 
Michigan City, Ind. plant che Pullman 


Standard Car Mfg. Co. and available w) 
other manufacturers through the Square D. 
Co., Detroit. High open circuit Mg 
of most welding equipment create a defini? 
hazard to operators, ranging from 8) ® 
110 v. Since this voltage is ordinarily pres 
ent at all times, when not welding, phy 
contact of the operator from his weld 
electrode to grounded metal surfaces 
have serious consequences. . 
When the welding contact is broken, a 
new safety panel automatically reduces @ 
open circuit voltage of the electrode Ham) 
110 v. to a mere 24 v. Without the panty 
the risk of shock is greater when the Opty 
ator disengages the work to replace b f 
out electrodes. ; 
This new control isolates the open Gy 
cuit voltage of the welding equipment 
the electrode holder as soon as the OpSt=S 
breaks the arc or welding spark. A contiet ' 
voltage of 24 v. is then automatically i j & 
pressed on the electrode cable when * 
electrode again contacts the work, so* 
the welding transformer is again connected 
to the electrode—and welding 
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ALUMINUM REFINERS 
y o 


The first step that will go far to remove 
aluminum casting difficulties is to secure 
aluminum alloy ingot that is made to your 
specifications. 25 years of experience is 
your assurance that we know how to do the 
job. The very latest refining equipment and 
scientific laboratory controls supply us with 
the means to do it. You will find Aluminum 
Refiners a highly satisfactory source from 
which to buy your aluminum alloy ingot. 


ALUMINUM REFINERS 


Division of 


BOHN ALUMINUM AND BRASS CORPORATION 


\ General Offices, Lafayette Building « Detroit 26, Michigan 


MANUFACTURERS OF 
ALL TYPES AND SHAPES 
OF CASTING AND 
DEOXIDIZING ALLOYS 








Aarren V-DAY, reconversion notwithstanding, thou- 
sands of metal-working factories will turn out the 
same products they made during and before the War. 
The products will be chips. 

To the experienced eye, chips are valuable indi- 
cators of machining performance. Cutting fluids are 
a vital consideration in developing properly formed 
chips—not just to “cool” the tool and workpiece, but 
to prevent welding of metal to tool and to lubricate 
heavily loaded areas. So interrelated are the factors 
of metal-cutting operations that slight changes in the 
composition of cutting fluids alone can radically alter 
the shape and direction of chips. 

Stuart men know how to make properly balanced 
cutting fluids—and how to apply them for top results. 
Through them, 80 years of experience is yours for 
the asking. 

The 60-page Stuart booklet, ‘Cutting Fluids for Better of, 
Machining,” contains interesting facts about chips : 
and cutting fluids. Write D. A. Stuart Oil Co., yi 
Limited, 2745 So. Troy St., Chicago 23, Illinois. is 


p.A. Stuart [Jil co. 


ee a a) 
ESTABLISHED 1865 





Stocks in Principal Metal-Working Centers 
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@ Addition of several dozen new Sizes of 
cored and solid bar stock in Oilite mares 
is announced by Chrysler Corp., Ample 
Div., 6501 Harper Ave., Detroit. 
self-lubricating bronze and ferrous base ma. 
terials are excellent for bearings. The new 
sizes embrace a range of % in. to mews 
than 12 in. in diam. Although Oilite 
from cast materials in that it is made 
metal powders and impregnated with oj 
the cored and bar pieces are machined just 
like a cast bearing. 


Multi-Purpose Welding Positioner 


A powered welding positioner for rotat- 
ing work up to 700 Ib. at speeds of 0 t 
2.4 r.p.m. in either direction by easy 
wheel control is sponsored by Standard Ma. 
chinery Co., Providence 7. The unit will 
accommodate table speeds up to 180 in. per 
min. with a work radius of 1 ft. Lines 
speeds at all radii are easily set and ind 
cated on a scale on the side of the frame. 

The machine has proven adaptable for 


moving work past the torch and quench ip 
flame hardening operations. The table cap 
be removed easily, and various jigs attached 
directly to the spindle. The work mounted 
on the positioner table may be tilted to any 
angle: The table, 28 in. in m., may be 





used as a basis of power in moving fixtures 
and work across machine tool tables in 
quence operations. 

There are neither belts nor clutches. In 
stantaneous starting, stopping and reversing 
is through a foot-operated switch controlling 
the driving motor. Table height above the 
floor is 30 to 36 in., adjusted by elevating 
screw. 


@ A new specimen holder for Jominy eat 
quenching hardenability tests is announe 
by Claud S. Gordon Co., 3000 S. Wallace 
St., Chicago 16. The holder is 4 stainless 
steel shell, with cap. The specimen is placed 
in the shell and heated in any furnace 
Then the shell is placed in the base asse™ 


bly when a pin in the bottom of the base F 
off the B 


pushes up the specimen, knocking re 
cap. The sample is removed with A 
Jominy: tongs and quenched in the Jomin} 


tank, also made by Gordon. The equipmen § 
_makes for simplicity and prevents 


scaling 
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Goodyear Tire and 
Rubber Company 
Tells How the RCA 


m Electron Microscope 


. 


ej 
: 
¥ 











VHE R Klectron Microscope showed Goodyear 

scienti hat particles of natural rubber latex range 
in size fron little as 4 millionths of an inch to as much 
a 160 millionths; and that the size of synthetic latex 
particles ranges only from 0.8 to 7.2 millionths of an inch. 





This information indicated to Goodyear research men 
é answers to several questions of great importance to rubber 


Micrograph made with RCA Electron Microscope 
showing Synthetic Rubber Latex Particles x 25,000 


sinse § Manulacturers, namely: 











res. In- \. a synthetic latex so much greater mechanical RCA Electron Microscope—how it helps manufacturers 
versin stability ? ; ; , 
volling ow ey how it can be used, not only in research but in checking 
pe é. ; ~ Is it impossible to concentrate ere latex by centri- production for particle size. structure. distribution. etc.. 
levating "ENB as is done with natural latex’ for better control of product quality. 
- Why has synthetic latex greater viscosity than that of natural _ : , 
oe a oe RCA Electron-Microscope engineers will gladly advise 
atex having the same content of solids? , all : 
4.Wi a ; any manufacturer of the probability that an instrument of 
ly does synthetic latex impregnate fabrics more readily . : 7. me . 

am h: : this type will prove profitable in his work. Please address 
ny end- than does natural latex? St . Ree Ra 
sounced 4 inquiries to Electron Microscope Section, Radio Corporation 
Wallace ere is an excellent example of the practical value of the of America, Department 116W, Camden, New Jersey. 
stainless 
s placed SPE BUY MORE WAR BONDS 
furnace. . Lo ae a ee id = ee | wi fae, See 
» assem 
he base ‘ we _, —"T rr . ; 7. 
off de & RADIO CORPORATION OF AMERICA 
ith the 
Jominy RCA VICTOR DIVISION - CAMDEN, N. J. 
sie 
lie In Canada, RCA VICTOR COMPANY LIMITED, Montreal 
LOYSH JUNE, 1945 1779 








The Complete Assemblies are Discharged 


Securely Joined, Bright, Continuously 


. from EF Brazing Furnaces 


leak-proof joints are made and the 

unit is discharged from the furnace 
clean and bright. 

Any number of joints in the same product or 


Products requiring several stampings joined 


or requiring screw machine parts, forgings 
and stampings to complete the unit, can be 
neatly and economically joined right in your 


production line. 


Strong, 
completed 


any number of pieces can be joined at one 


time. 


Investigate This Process for Joining Your 


Aluminum, Brass, 


Copper or Steel 


Parts. 


Send for printed matter showing various types of EF brazing furnaces. 


The Electric Furnace Co., Salem, Ohio 








Products being treat- 
ed in EF Chain Belt 
Furnaces, include: 


Sprockets 

Cap screws 

Bolts and nuts 
Gears and pinions 
Flat springs 

Coil springs 
Small forgings 
Valve springs 
Spring plates 
Tractor links 
Rivets and washers 





Bearing parts 
—<cups and cones 


Aircraft engine parts heat 

Automotive parts 

Rock bits, and many 
other products 











is one of three we installed in one plant. 
are in operation handling products such as listed at 
Wrench & tool parts left. We build them for gas, oil or electrically heated. 


The EI 
Machine gun the most satisfactory 
cartridge clips for the 
treatment of small and medium size products 
We will be glad to send complete data on , 
other types we build. 


t P; f 





For Hardening Small Parts 
175 to 2000 Ibs. per hour 


Uniformity — Scale -Free — Continuously 


The above gas fired radiant tube chain belt furnace 


Hundreds 


chain belt conveyor type furnace is one of 
furnaces built 
economical production 


general purpose 


continuous, uniform, 


rese and 


Send for circulars showing the chain belt 


and other types of EF production furnaces 


The Electric Furnace Co., Salem, @) TK 


7a ‘ 
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“Electric Eye” Control of Pouring 


Automatic control of pouring o : g 
in foundries is now possible with * 
switch Photoelectric Control,” Type A20¢. 
made by Photoswitch, Inc., 77 Doda 
Cambridge 42, Mass. By Previous conven, 
tional methods, molds were poured aa MP Be 
manually-operated buggy ladle handled . 
an operator subject to intense heat from f . 
iron and occasional burns resulting from gi 
iron splash. 

Now, with the help of “electric eyes,” % ae 
one operator, working from a remote m Bo 
tion, controls the pouring of several ladles 
simultaneously. Several molds are poured ; 
in less time than needed to pour one fy. By 
merly. : 
When the empty molds are in place, the Ho 
operator, through push button control of bs 
the hydraulic actuating mechanism, tips the 
ladles of molten iron, and metal flows inp 
the molds. As it reaches the riser, a brillign: 
light is thrown off—a signal to the “ 
that the mold is full. The ladk drops back 


and pouring stops. 








The “eye,” of course, detects minnie 
changes in light intensity, the principle 
by which it works. It can also indicate and 
control the density of gases turbidity 
of liquids. It can distinguish between y 
clear liquid such as water and air aboveit 
or can detect an interface ‘ween two 
liquids differing slightly in tr ucency, 

It operates from 115 v 60 cycles, 
with a single pole, double-th:ow relay fo 
normally open or closed operation, Relay 
contacts handle 10 amps., a.c., or 5 amps) 


d.c. 


19 Process 


parts are 
nsively de- 


New Tumbling Barrel Debu: 


A great 


now being 


variety oF pres 
quickly and it 
tolerances 1sS lots, at: 
to the De Burr B. Co., Mani- 
Burrette vund, 4559 
Angel 


burred to clos 
cording 
facturers of De 
Hollywood Blvd.., Los 


The process not only deburrs but a 
imparts a uniformly smooth over-all finish 
De Burrettes, used in tumb! barrels, ate 
made of soft neoprene rubl impregnated 
with aluminum oxide abrasive. AS @@ 
particle of the abrasive is er-mounted, 


the cutting action is cushion ind the soft 


est metals are not marred 


The constant, even sliding pressute @ 





the De Burrettes on the meta! provides fit 
cutting action on hardened steel. Tolerances 


» 
are easily controlled by timing the rua. No 
and there is no mess of MS 


Tolerance held to 0.001 @ f I 


)-1n thick have 
‘ormly smooth i tt 
to 0.0001 it 


or deburring 


water is used, 
ing of parts 
is common 
Steel spacer washers 0.00 
been deburred, leaving a un 
finish. Tolerance can be he! 
[he process is revolutionary 
parts of brass, magnesium, aluminum, stee! 
stampings 4% 
as precision-machined parts The manufac 


plant t test 


and iron, castings and 


turer maintains a pilot 
process on parts sent in by manufactures 
and to establish formulae for De Burretting 
parts hitherto impossible or too XPS 
to deburr by other methods. > 
T 
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's| Usually Cost Less at the Point of Assembly 


Tom : 1 , a 








180 


ated 
at h 


There is a difference in the cost of forgings at the point of 


issembly, and it is due to a noticeable difference in the time cost 


f machining and finishing. Ask a T& W Forging Engineer how it 









5 that T& W forgings usually cost less at the point of assembly. 





TRANSUE & WILLIAMS 


iTEEL FORGING CORPORATION: ALLIANCE, O. 


‘ES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND 
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<i\sx --well create a specific 
alloy to meet your needs 





Chances are, your problem has an exact counterpart in one 
of the hundreds of alloy case histories in our files. The vast 
accumulation of alloy research data at Niagara Falls Smelting 
and Refining Corporation is accurate, thorough and always at 
your disposal. There have been, and we fully anticipate more, 
occasions when even the completeness of our material was and 
will be inadequate. However, our laboratories and our research 
staff have never failed to find the final and correct solution. 

It is our established policy to see that you get the Quality 
Falls Brand Alloy you specify, where and 








when you want them. You'll find Falls 

Brand service fully dependable in meeting Our 

the most critical production specifications a. 

and schedules. Call us today. yng 
7812-3-4 
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@ A new craze-resistant urea-formalia . 
resin adhesive named Urac 183, og. 
improved bonding for intricate 
parts where the application of high prec 
to secure a uniformly thin, durable Blue |; 
has heretofore been extremely diffcul, ; 
announced by Plastics Div., American ¢ 
anamid Co., 30 Rockefeller Plaza, 
York 20. The new adhesive, having 
proved features for low-pressure Won, 
assembly work in the aircraft, furpin, 
automobile, marine, woodworking (ig. 
ing lumber lamination for wooden » 
tures and buildings), sporting g00ds, 
musical instrument industries, . 
duces the problem of crazing or fine cri, 
ing of the glue that causes deterioration , 
the glue lines. Other advantages are: Greate 
storage stability, elimination of am 
fillers, control of gluelline pH t Value 
acceptable under U. S. and R.CAR Spe 
fications, lower cost, and provision of hari 
ener system for summer temperature yy 


Induction Heating Gear Hardener 


For hardening gears and pinions, a oe 
roto-heating and quenching unit hag bee 
developed by Lepel High Frequency Labor 
tories, Inc., 39 W. 60th St., New York 23 
The device causes the part to revolve at; 
predetermined speed within the load qi 





during the automatically-controlled heating 
and quenching cycles. 

The result is a degree of uniformity : 
dom achieved by any hardening procs) 
The unit, including motor drive, load clk} 
and quench rings, is compact, light # 
weight, and inexpensive. It can be opetatt! 
with any standard Lepe!l induction heatitt f 
unit. 


@ A new steam jet for pickling tanks thé 
“heats, while it agitates, while it cif 

has just been developed by the Youmgsto 
Welding & Engineering Co., Youngstow 
Ohio. Among the benefits claimed is ti! 
it provides a faster and better job of pic: 
ling, keeps the strength of the pickling #* 
uniform in all parts of the tank, reduce 
steam hammer, has long service life a 
provides longer tank life, may be locate 
anywhere in the tank, and is easily 1st 

It is called the “Weldco.” 
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Eliminate drilling and 
tapping studs with 


NELSON STUD WELDING! 







PS52 RSE. 


2 






Nelson Stud Welding saves time and material be- 
cause studs are end-welded to metal without drill- 
ing or tapping to secure them. Uniform welds, 
with full fillet, result every time . . . complete 
fusion between the stud and metal is obtained in 
1/, second. 

The Nelson Stud Welder is fully automatic and 
completely portable. Light in weight and easy to 
use, it welds effectively in any position. Or it may 
be operated as a production unit from a fixed jig. 
Thousands of these automatic welders are now 
being used in more than 650 industrial plants. No 
previous welding experience is necessary. 

Write today for complete details about the 
Nelson Stud Welder, catalog and price list. 











rating After layout and centerpunching the studs are welded to the metal. 
: The stud is inserted in the gun chuck, the trigger pulled and a 

y Se: complete, full-fillet weld results. Operators can weld from 500 to. 

cess 1500 studs in eight hours without difhculty. A template may be 

coils used if desired. 

nt in 

rated 

ating F 
Inspection covers are an excellent application for stud welding be- 
cause the studs are easily and accurately located without drilling and 
tapping. Welds are as strong as those made by any other method. 

s thé! 

stout CRG PSO) 9 PONDS LO Fe. = 

we For complete details, prices and catalog write: i 

; i" 

is Cotaway sow ol ol sae uttiag wantin NELSON SPECIALTY WELDING EQUIPMENT CORP. 

a with Nital shows the complete fusion of the Dept. MA, 440 Peralta Ave., San Leandro, Calif. 

fl Stud to metal. Fillet is not only around outer wr 

A Surface of the stud but weld is a complete fusion Eastern Representative: Camden Stud Welding Corp. we 

. of the stud to metal. Dept. 122, 1416 South Sixth Street, Camden, N. J. 
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CAPACITY: 60,000 pounds per hour 
SIZE: 12'3"' wide, 38’ long 

10 oil-fired burners; five at discharge 
end above billets and five under billets 


TEMPERATURE: 1700°F, 


Hydraulic pushers. Recuperator to heat = E 
air GUASINCE 1908. 


Automatic temperature controi 


‘ ’ Furnaces of Distinctico™ 
i 


R-S PRODUCTS CORPORATION 


4522 Germantown Avenue e« Philadelphia 44, Penna. 





BUY WAR BONDS 
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@ A new method of masking name 
instruction plates has been developed 
Avery Adbeswes, 451-453 E. Third 
Los Angeles 13. These “Kum-Kleen m 

ing stickers” are available die-cut to 
exact specifications of the manufacp 
The name plate is attached to the pre 
on the production line, covered with 
sticker, then painted or finished. They 
applied without moistening, stick t» 
smooth surface, are not affected by heat 
cold, and easily peel off without leaving 
trace. 





News of Engineers 


Dr. Gunther Mobhling, scientist with the 
Allegheny Ludlum Steel Corp., has been © 
presented with a cash award and certificate — 
of appreciation by the directors for his ™ 
contribution in the development of a seties » 
of high temperature alloys, one of which 
provides a vital link in American jet prow 
pulsion aircraft. 


12 
9 





Henry S. Freynik has been vated to 
chief metallurgist of the Riverside Metal 9 
Co., Riverside, N. J., having been agso- 
ciated with the laboratories of the company 
for 21 years. 





John L. Young fills the newly-created 
position of vice president in charge of en- 
gineering of the National Tube ©o., having 
been vice president of industria! research 
and development of the United F ngineering 
& Foundry Co., Pittsburgh. Previous con- 
nections involved Timken Roller Bearing 
Co. and the D.P.C. aluminum rolling mill 
at Trentwood, Wash. bch \ 


James Edward Campbell, formerly with 











wt 








General Motors research labo ries, De- 
troit, has joined the division physical 
metallurgy, Battelle Memorial Institute, Dr. 
Robert C. McMaster, formerly with the 
electrical engineering staff, California Inst. 





of Technology, has joined the division of 
industrial physics. He belongs to several 
technical societies involving welding, X-rays, also 
etc. 











Lorin L. Ferral has been appointed met- §CTO 
allurgical director of the Crucible Steel ©. 
of America. 





7 
Dr. Milo J. Stutzman, department of et IC 
gineering research, University of Michigan, 444 
has joined the staff of the Midwest Re 
search Institute, Kansas City, Mo. He is4 
specialist in process metallurgy. He has) 
served on the faculties of the University of 9 
Pittsburgh, Iowa State College and Kans 
State College and has been associated witt 
manufacturers in metallurgical research. 








Theodore A. Havens, Jr. is now tungstet 
engineer of the Wickwire Spencer Metal 
lurgical Corp., having previously been with 
the Westinghouse Lamp Div. He has spe 
cialized in tungsten development and maii- 
ufacture. 








Ross H. McMaster, president, Steel COW 
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re is another typical equation of American 


henvity ard skill, Welded auxiliary drop tanks, 


bch weig| 90 Ibs. when empty, an even half 

when full, and giving our famous P-38 Light- 
gs and ’ Thunderbolts a ferrying range of 
200 miles——enough to cross the Atlantic Ocean. 


d we take pride that Weber 
owcase Company of Los Angeles 
also among the great War Pro- 
ction leaders who have chosen 
CTOR welding equipment. 


ICTOR EQUIPMENT COMPANY 


44 FOLSOM STREET + SAN FRANCISCO7 








METAL 
POWDERS 


POWDER 
METALLURGY 


OWDER 
ETALS and 


LLOYS, inc. 


Hudson Run Road 
BARBERTON, O. 





17 River Street 
HOBOKEN, NW. J. 
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of Canada, Ltd., is named chairman, while 
H. G. Hilton, executive vice president, be- 
comes president. Mr. Hilton started at the 
blast furnaces of Pickands Mather & Co. 
and continued a blast farnace specialist. 


Earl W. Pierce has been elected chief 
metallurgist of Carnegie-Illinois Steel Corp., 
having been assistant to the general super- 
intendent and starting as metallurgist in 
the plant laboratory. Tom J. Peters is made 
assistant to the general superintendent at 
the S. Chicago plant, where he started as 
testing engineer in the electrical department. 
His last position was assistant superinten- 
dent of the maintenance division. 


C. E. Mason has been made technical 
director, Bristol Co., Waterbury, Conn., 
maker of automatic control and recording 
instruments. He has written many papers 
on automatic control and belongs to sev- 
eral technical societies. 


Robert E. Cramer has been named chief 
engineer of the American Steel & Wire Co., 
succeeding E. J. Reardon who recently re- 
signed. He has been with U. S. Steel sub- 
sidiaries for 35 years, with a wide experience 
in various steel plant engineering phases. 





Woods has joined Lincoln 
as research engineer, majoring 
When with 
Houston, Tex., his 


Gorham W. 
Electric Co. 
in development of electrodes. 


the Hughes Tool Co., 


duties included the design, manufacture and, 


use of oil field tools and supervision of work 
in various steel mills and oil fields in the 
Southwest and Mexico. 


John A. Comstock has been made director 
of research and metallurgy for all divisions 
of H. K. Porter Co., Inc., with his head- 
quarters at Pittsburgh. He 
and improved products. Previously he 
metallurgist with the 
Aircraft Corp., East Hartford, Conn. 


will develop 
new 
was engineering 


United 


Dr. Harry Whittaker, diamond expert 
and crystallographer, has been made research 
head of the Koebel Diamond Tool Co., De- 
troit. At the same time he will continue 
research begun for the National Academy 
of Science. His research has saved millions 
of dollars and conserved the critical indus- 
trial diamond supply by making lower 
grade stores available, and lengthening the 
life of diamond tools. 





Tracy V. Buckwalter, for 25 years chief 
engineer and vice president, Timken Roller 
Bearing Co., has retired from active work, 
but will serve as consultant. He developed 
large bearings for rolling mills, increasing 
output many fold; also for railroad car 
journals; he sponsored large fatigue testing 
machinery. He has written many technical 
articles. O. J. Horger, formerly in charge 
of railway engineering and research, has 
been made chief engineer of the railway 
division. Albert L. Bergstrom becomes vice 
president of all engineering. He had pre- 
viously been chief works engineer and 
executive engineer. C. L. Eastburg has been 
made assistant chief engineer, railway divi- 
sion. P, C. Paterson becomes service man- 
ager of the railway division. 

(Continued on page 1790) 











YOUR STORAGE AND 
SHIPPING WRAPPERS 












U/ simpy fi fic 
ror | 


A, parts in NOX-RUST PEEL 
FILM. Dries quickly into a rub- 
bery, plastic coating. Moisture can't 
penetrate. And cushiony PEEL 
FILM wards off damage from bang- 
ing or scratching. Full protection, 


PEEL FILM STRIPS Off 


The metal product emerges bright 

and shiny as the day it was im- 

mersed in PEEL FILM—free of 
rust; free of nicks or scratches. 


UES NOX-RUST aM) 


Sj S 


ay ~w 
7” PREV 


NOX-RUST is available in many forms 
for varying requirements. PEEL FILM 
is the newest sensation in the big NOX- 
RUST family. Send today for 4 


Free Sample 
NOX-RUST Corporation 


2455 S. HALSTED ST. 
CHICAGO 8, ILL. 
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MORE THAN 150 RAILROADS 
USE SINCLAIR LUBRICANTS IN 
“PASSENGER AND FREIGHT 
- 2. EQUIPMENT. THEY ARE SERV- 
» ING ON CRACK TRAINS OF 
- AMERICA’S LEADING ROADS. 


















































S BETTER LUBRICATION OF MA- CHICAGO AND SOUTHERN AIR LUNES WHICH 
_ CHINING EQUIPMENT IS PRO- HAS INAUGURATED AN ADDITIONAL DETROIT- 
| VIDED BY SINCLAIR SPECIALIZED HOUSTON-NEW ORLEANS DAILY SERVICE 
~ OILS...LOW COST, FASTER HIGH WITH NINE INTER-CITY SCHEDULED STOPS 
mm PRECISION MACHINING IS PRO- HAS FLOWN ITS FLEET OF DIXIELINERS MORE 
| MOTED BY SINCLAIR CUTTING THAN 18,600,000 REVENUE MILES ON 

va, OILS AND SOLVENTS. SINCLAIR PENNSYLVANIA MOTOR OIL. 


“j x 2 yy.) * = 1S EQUIPPED T0 SERVE YOU BETTER! 


FOR 








FUL 
L INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low melting losses. The 
savings of metal total mil- 
lions of pounds; clearly the 
method they use is worth 
noting: 





Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting Do you have your copy of “AJAX- 
furnace, for it has the lowest metal METELECTRIC PROGRESS,” the news 
losses in the field — less than 1% — magazine of induction melting, electric 
with superior temperature control and heat treating, non-ferrous ingot and al- 
unapproached economy of operation loys? Write to: AJAX ELECTRIC FUR- 
on high production schedules such as NACE CORP., 1108 Frankford Avenue, 
we have today. Philadelphia 23, Pa. 


* UPWARDS OF 5 BILLION POUNDS ANNUALLY 


“AJAX INDUCTION MELTING FURNACE 


WYAT 





ASSOCIATE AjAK METAL COMPANY, Non-Ferrous Inget Metals ond Alleys for Foundry Use 
AJAZ ELECTROTHERMIC CORPORATION, Ajox-Nerthrup High Frequency induction Furnaces 
COMPANIES: AjAX ELECTRIC COMPANY, INC., The Ajax-Hultgren Electric Solt Both Furnoce 
AJAT ENGINEERING CORPORATION, Ajax-Tamo- Wyott Aluminum Melting induchos Furnoces 











;— PRECISION 
CASTING EQUIPMENT — 


AND SUPPLIES 


For Complete Installations | 
Lost Wax—Investment Molding Process | 


CENTRIFUGAL CASTING MACHINES 
METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 
VACUUM PUMP UNITS 
WAX ELIMINATOR OVENS 
FURNACES — GAS FIRED & INDUCTION 
INVESTMENTS — WAXES — CRUCIBLES 
AND ALL RELATED SUPPLIES 





ALEXANDER SAUNDERS & CO.— 


Successor to J. Goebel @ Co. — Est. 1865 
95 BEDFORD ST., NEW YORK CITY 14 


| 
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Norbert K. Koebel, for five years directo, 
of research for Lindberg Engineering ¢, 
Chicago, has been made manager of Sales 
He is author of a book and Numerous 4; 
ticles on controlled atmosphere heart treating 





Howard F, MacMillin, formerly Presiden, 
Hydraulic Press Mfg. Co., has become pres. 
ident of its subsidiary, H-P-M Developmen; 
Corp., where he will devote his attention 
to the research work of the corporation. 





W. E. Remmers has been elected Vice 
president, Electro Metallurgical Co, He has 
spent several years in research and Opera. 
tions in the steel industry. 





J. L. Mullin has been promoted from gen. 
eral superintendent of foundries to Vice 
president in charge of operations of Amer. 
ican Manganese Steel Div., American Brake 
Shoe Co. 





David Gordon, recently chief engineer 
Interchemical Corp., has joined Foster D. 
Snell, Inc. as director of engineering. | 


Dr. E. W. Engle, research and consulting 
metallurgist, Carboloy, Inc., Detroit, died 
April 26 after a several months’ illness. 


House Organ Notes 


D-H Alloy Craftsman, Driver-Harris @, 
Vol. V, No. 1. 


J 


Under the heading, “Nichrome Darhing 
Needle Mends Broken Bomber Noses” we 
read: “At the Alameda, Cal. Naval Air Base 


is one of the most unusual operations 
come out of this war. When cracks or othe 
flaws show up in the plexiglas domes and 
surfaces of bombing planes, a small M 
chrome wire, a Driver-Harris alloy, is @ 
serted in the crack and both ends connected 
to electrodes. A low-voltage current is then 
turned on and the wire drawn along th 


crack. The plexiglas welds immediately 
behind the wire. At the crack end, one eet 
trode is disconnected and the wire drawn 
out. A low current leaves only a litte 
flash, easily removed, while a higher heat, 
though faster, leaves small bubbles in th 
weld.” 


The Continental, Continental Foundry & 
Machine Co., March, 1945. 


Tank warfare is a relatively recent u& 
tical operation. Most changes in tank desigi 
were made of necessity. Back in 1931 litte 
thought was given to heavy armor. Evel 
modern machine gun fire could destroy such 
a tank. Even in 1936 castings played 00! 
a minor role. Automobile springs on love 
wheels were completely exposed. Most 1 
olutionary changes made to date have beet 
streamlining of the tanks, lowering 0! ther 
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silhouette, increasing of the armament and 
permitting the turret to revolve 360 deg. 


The Kellogram, M. W. Kellogg 0 19 , 


Series, No. 2. ; 


The leading article, “Metallurgy, the § . 
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A PACKAGED UNIT THAT ELIMINATES LEAD-LINED 
undry & rd 
ROOMS, CONSERVES OPERATOR’S TIME 
scent tac 
nk desigt Here’ ‘ on . 
931 lit Pm s new help for industrial x-ray. Available for Where automatic control can be used, the technician 
oh = . 220-kv operation, the Westinghouse Producto- need only determine the kilovoltage and time settings, 
1400) ’ ; . . 
ayed ot egg inspection for both small-lot and mass- place the tray into the unit and push the starter. 
on lowe This 10n products. Exposure is then made automatically. Easily-operated 
Mos a Pgs compact unit can be installed by the produc- manual controls make the operation fast and accurate 
~ fe ws ine itself, eliminating expensive, lead-lined rooms for small-lot inspections. 
,. ; con : ; . . . - 
ment maga operator's time in making x-rays. Your nearest Westinghouse X-ray office can give 
60 deg. are ri be utilized to prepare additional speci- you all the facts on how you can “look inside with 
ra : ~ ” . 
Co, 19M ciminatea swoere Traffic to lead-lined room is x-ray’ faster and better with the new Productograph. 
eee =" a can be either automatie or Westinghouse Electric Corporation, P. O. Box 868, 
ay, he » Gepending upon the type and size of products Pittsburgh 30, Pa. J-02083 


j'0 be inspected, 
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ing dies and other purposes. 


for many similar applications. 


BROOKLYN, N. Y., Belmont Smelting 
& Refining Works; ANSONIA, CONN., 
ackson Associates; BOSTON, MASS., 
ackson Associates; PHILADELPHIA, 
A., Castaloy Metal Sales Co.; CLEVE- 
LAND, OHIO, Die Supply Ce.; DE- 
TROIT, MICH., Castaloy Metal Sales 
Co.; CHICAGO, ILL., Sterling Products 
Co., Inc.; MOLINE, ILL., Sterling Prod- 
ucts Co., Inc.; MILWAUKEE, WIS., 
Harry C. Kettleson, Inc.; MINNEAPO. 
LIS, MINN., Northern Machinery & Sup- 


40 WALL STREET 





COENEN SONY OVO YK 


In War, as in Peace... 


CERRO ALLOYS * 


SAVE TIME and CUT COSTS! 


fidrsddly _c-cl\ooAt 


CERROMATRIX (Melting Temp. 250°F.) For securing punch 
and die parts, anchoring machine parts without expensive drive 
fits, short run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158°F.) Used as a filler in bend- 
ing thin-walled tubing to small radii. Easily removed in boiling 
water. Also used for aircraft assembly jigs, templates for form- 


CERROSAFE (Melting Temp. 190°F.) Used to accurately proof- 
cast cavities such as molds, gun chambers, forging dies, etc., and 


REPRESENTATIVES AND DISTRIBUTORS 
ply Co.; ST. LOUIS, MO., Metal Goods 
KANSAS CITY, 
Corporation; 


LEANS, LA., Metal Geods Corporation; 


Corporation; 
Metal Goods 


DALLAS, TEX 


tion; 


Metal Goods Co 


Dominion 


CERRO DE PASCO COPPER CORPORATION 


NEW 


HOUSTON, TEX., Metal Goods 
Corporation; LOS ANGELES, CAL., Cas- 
taloy Metal Sales Ce.; TULSA, OKLA., 


Merchants Letd.; 
ENG., Mining & Chemical Products, Ltd 






MO.., 
NEW OR- 


. Metal Goods Cerpora- 


.; MONTREAL, CAN., 
LONDON, 


YORK 5, N. Y. 

















» ~4 3 os, s* 
RARER SREY 1H 
Ads UT a eae pact ah EEE : 
Sa ies BSE 









2% 
t *t 
er. % Be 
“wey , ‘re: 
+ wit ws 
- ie ares} 
te 
+ “ste l¢ 
~ et 


proved Best By Test 


Brick Masons like to use Ignisite because of its 
creamy consistency and excellent workability. 
Operators like it because they have fewer fur- 
nace failures as Ignisite welds the brick together 
and prevents gases from seeping behind the face 


of the brick. 


Fewer shut downs—longer life of brick 
lining. Less Infiltration of air under re- 
duced draft. Hotter furnaces and better 


furnace control. 


SUPER-IGNISITE 
Plastic — 3150°F 





AVAILABLE IN 3 GRADES— 
REGULAR IGNISITE 
Plastic 3000°F 


DRY IGNISITE 
Dry 3150°F 








W rite today for bulletins giving information on these products. 






in CHICAGO 


resentfoatives 


THE M. W. KELLOGG 


Sales Office: 225 Broadway, New York 7, 


DETROIT 





PITTSBURGH 


COMPANY 


Plant: Jersey City, N. J. 


LOS ANGELES 


















lent Partner in Successful Oil Refining” 
points out that in early refining Units 
(1914) temperatures rarely ranged ove: 
700 F. and pressures varied from atmos. 
pheric toa top ot 500 lb. Today temper. 
atures up to 1200 F. and pressures to 2099 
lb. are common in oil refineries, Riveting 
the accepted method of fabrication of ves 
sels in the early days proved unsuited, sg in 
1914 Kellogg introduced hammer welding 
But this involved tremendous outlays for 
hammer welding equipment and jt wa 
unsuitable for field fabrication. So event. 
ally they turned to electrical welding and 
developed coated rods, the latter protecting 
molten metal from reacting with oxygep 
and nitrogen from the air, giving sounde; 
weld metal. Now Kellogg is pioneering 
with submerged arc welding which permit 
a deposit of metal 11 in. thick in a weld 
with a single pass operation instead of }2 
to 18 passes. One of the problems solyed 
was finding equipment to withstand exces. 
sive corrosive action of ortho-phosphoric 
acid, The alloy hit upon was 18% chro. 


mium, 8% nickel, 3% molybdenum and q 
little columbium. 
Wheelabrator Digest, Ameri Foundry 


Equipment Co., Winter, 1945 


The first sheet metal lifeboa: 


was invented 
in 1838 and perfected in 1847 by Joseph 
Francis, mative of Massachus He was 
jeered by his friends becai iron does 
not float.” The final product was called 
“Corrugated Galvanized [| Life-Car,’ 
With his original dies the sheet iron in- 
variably sprang back to its original flat 
shape, but eventually he per!ected crudely 
satisfactory concave and con dies. His 
“life car” was sent to the New Jersey coast 
where it waited two years to prove itself 
In 1850 the British ship, ° shire” foun- 


dered and the “life car” sa: 


00 passen- 


gers and crew 


Private Wire, American Bi Shoe Co., 
No. 10 

Five dollars’ worth of ; made int 
horseshoes has a market value of $10 
Converted into needles, it becomes worth 
$6,800. When made into hairsprings ot 
watches it has a value of $2,000,000. 


Nickel Cast Iron News, International Nickel 
Co., Inc., Second Quarter, 1945 


Considerable to-do raised im the 
foundry industry by a reference in Reader 
Digest by the well known author, Louis 
Bromfield, to “mere” cast iron. The Gry 
Iron Founders’ Society took Mr. Bromfield t 
task and he has replied as follows: “I have 
no doubt that cast iron is extremely uselv! 
and valuable for certain purposes and plays 
a great role in our modern life. I do know 
trom my own experience, accompanied bj 
a great deal of swearing, that I preter alloy 
steel to materials which break and ben 
when put under sufficient strain. I have my 
self experienced these breakages while using 
farm implements in the field. I apologie 


was 


if I have made any error through ignorant f 


but I stick to my point that, whatever th 
materials used in much of the farm m* 
chinery manufactured today, there 3 
urgent need for the employment of matt 
rial of better quality for the purpose? * 
volved.” 
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A NEW NAME TO REMEMBER 
WHEN YOU THINK OF 


— ACID- 
AlkaliPROOF CEMENTS 





POROSITY LESS THAN 12 OF 1% « HIGH COMPRESSIVE AND TENSILE STRENGTH 
RESISTANT TO ACIDS, ALKALIES AND SOLVENTS ¢ QUICK SETTING « NON-TOXIC 











Dunisi: is a resinous cement with important ussco OTHER U. S. STONEWARE 
new properties. Unlike most resinous cements it is ACID BRICK ACID-PROOF CEMENTS INCLUDE: 
completely stable in storage. You can carry supplies Vitric-10°'—a quick-setting, chemical- 
’ Dense, non-porous, and hardening sodium silicate cement. Inert to 
on hand ready for use when needed. No vexatious non-absorbent body. Ac- all acids (except hydrofluoric) , and solvents. 
delays while orders clear. No costly waste from 2 oe ee Not resistant to alkalies. 

- . . . an ura . cia- ee ° ee ° ° 
deterioration in storage. And, unlike most resinous and - corrosion - proof all — —for use with strong acids 
emia Durisite 3 ite _ : the way through. Avail- only. _ : 

ts, Durisite is non toxic. Durisite has no dan able in both the 8” and "“Pre-Mixt"—a silicate-type cement requir- 
gerous effect on the skin. 9” series of standard sizes ing only the addition of water. 


and shapes. Special sizes 
and shapes on order. 


“Portite"— heat-and-pour sulphur base ce- 
ment, sets in five minutes to a dense, imper- 
meable body. Suitable for temperatures up 
to 200° F. 


Durisite will handle most acids (including hydro- 
fluoric in all concentrations), alkalies of any degree 
of strength, all oils and solvents, at temperatures up 
to 350°-375° F. It will handle strong acids and 
alkalies alternately. Durisite is a cement of unusual = 











a 


strength (compressive and tensile strength is ap- 
proximately four times that of silicate-type cements) . u. Ss. y ? 


Since 1865 * Akron, Ohio 


Durisite’s dense, non-porous structure is permanent, 
femaining completely non-absorbent and imperme- 
able even at elevated temperatures. 


oes: 3 THE U. S. STONEWARE CO. 
Durisite is a quick-setting cement. Brick can be | Dept. MA, P. O. Box 350, Akron, Ohio 


laid as fast as the workmen can handle them, course Please mail me .. copies of your new Research Bulletin R-5 on 
Upon course, with no danger of the mortar being Durisite Cement. 
Squeezed out from the lower courses. 


Time proven in extensive laboratory and field 
tests over a period of three years, Durisite is setting 
new records for durability in tough ecid-end-alkali- 
Proof masonry construction. 
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ANY QUANTITY 
ANY SHAPE 
ANY SIZE 


Also Coiled 


strip 


Wire, and Filings 
Avoioble LA 
Federal 
AS TM 


4 orps and 


For youl post war 
sent on request 


Your mquirt 


Sate ond ‘ 


SINCE 
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Csovernment 


A.P.W. FLUX PASTES 


Excellent cleaning action 


1 ollove _vered by 
Army Novy Ai 


spec ifcahons 


products investigate 


our special allovs described in booklet M-A 


es invited 


onvenent 
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N. J. RR. AVE 
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AT OLIVER ST 
Bm d 


The Mainspring, Wallace Barnes Co., April, 
1945— Spring No. 10, Coil No. 12.” 


“If any of our grandchildren may ask us 
(when old enough to talk) ‘What's 
engineer, Gramp?’ we now have a better 


an 


assortment of answers on tap. In requests 
for the recent handbook, ‘Mechanical 
Springs, engineers qualified their status 


with the following prefixes: Aerodynamic, 
chief, electrical, equipment, 
experimental, process, product, production, 
professional, project, research, stress, and 
X-ray. Being a ‘Gramp, however, we'll 
probably rely on the time-honored desctip- 


acronautical, 


tion of that glamorous guy who runs the 


railroad engines.” 
Folks Motors Corp., May, 1945 


General 


The following is an interesting introduc- 
tion to an article on “From Thumbnails to 
by H. J. Havermale. “Inspec- 
tion is based largely on measuring things 


Ai Gages” 


lo do this we must have units of measure 


ment. It is interesting to look at what 
history tells us about such units 
We know that the Pyramids, which are 


ibout 4,000 years old, were built with some 


lefinite system of measurement, It probably 
was the cubit, which was the length of the 
human torearm, But since all men were 
not exactly the same size, the cubit had 4 
vay of varying. However, it finally became 
tandard, but in two forms: the Royal Egyp 
tian, about 20,62 in, long and the Greek 
Olympic cubit of 18.24 in, Later on, two 


thirds of the cubit became the foot, which 


in turn was divided into 12 thumbnail 


breadths, or tnches 








To the best of our knowledge no further 
progress was made toward a definite stand. 
ard of measurement until 1324 when Ed. 
ward II of England decreed that the inch 
would be the length of three barley-corns 
taken from the middle of the ear and Placed 
end to end. Until the meter was established 
some 500 years later, this was the only stand. 
ard of length that did not originate in some 
part of the human body. 

“Even the fathom was the span of a man’s 
outstretched arms. In the 16th century the 
lawful rod in England was the total length 
of the left feet of the first 16 men who came 
out of church on Sunday morning. We gif 
have a 16-ft. rod but we don’t measure the 
lefe feet of the first 16 men who come oy 
of church 6n Sunday morning to find oy 
how long the rod will be for this week” 


Plants and Slants 


One of the adventure stories of war pro- 
duction was brought out in connection with 


the award of the fourth star in the Army- 


Navy “E” flag to Zenith Opt: Div, of 
Polan Industries, Huntington, W. Va. The 
five Polan brothers, sons of an oculist, be. 
gan to experiment with opt glass in 
1932. Afrer five years they a small 
plant where they upset vari ancient 
taboos in the manutacture spectacle 
lenses. In 1947 flood waters trom the Ohio 
hit the white hot glass furnace and the 

















of C-F Welding Positioners 


is built a complete unit. 


height, all rotate a full 360° 


1314 South Kilbourn Avenue 





| All are C-F POSITIONERS | 


Modern welding specifications call for “positioned welding 
throughout,” and today in all parts of the country, we find 
endless streams of war materials coming off production lines 
Some of these lines are blocks 
long and made up of identical positioners on each of which 
In others like the 3 positioner sub 
assembly line the C-F Positioners are progressively larger as 
the weldment increases in size and weight 


in planning your post wor set-up, remember that there is a 
C.F Positioner exactly suited to every requirement, that each 
is @ universal tool, operated by the welder himself by push 
button or hand wheel control, thet are all adjustable for ) 
all tilt 135° beyond horizontal | 


i 


al 


6000 Ibs. 


other C-F 
Positioner 
capacities: 


1,200 Ib. 
14,000 Ib. 
20,000 Ib. 
30,000 Ib. 


Write for Bul- | 
letin WP-22 





CULLEN-FRIESTEDT CO. | 


s Chicago 23, lil. 
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HIGH TEMPERATURE ALLOY 
Trunnion Baskets 


| MORE LOAD = LESS DISTORTION = LONGER LIFE 


To help do your job more effectively and in the most 
economical manner, Misco offers complete facilities for 
producing heat treating equipment in cast and rolled al- 
loys. Pri duc ed in a variety of analyses to suit every prac- 
tical condition, the construction of Misco Alloy Products 
can be varied to suit operating demands, whether the 
duty is normal or extremely severe. 


The illustration shows a group of Misco trunnion bas- 
kets designed to stack five high in a pit type furnace. Each 
tier is 45” in diameter by 10” deep and carries 1800 
pounds of work at 1700° F. Sections are lifted indi- 
vidually with full load at maximum temperature. Bottom 
grid and top ring are Misco Metal castings. Vertical 
posts and sheet sides are rolled Misco alloy. 


You are invited to consult with us on any high tempera- 
ture problem .We offer practical, reliable service based on 
many years experience in this field and we are glad to help. 








MISCO PATENTED 
GRID INTERSECTIONS 


Shrinkage cavities are 
avoided by coring grid bar 
intersections horizontally 
and diagonally. Metal thus 
saved in regions of low 
stress is added in areas of 
high stress where it in- 
creases load capacity, re- 
duces distortion and gives 
longer life. 


CORED HOLE 
os 






CORED HOLE 


OTHER MISCO ALLOY PRODUCTS 
Cast — Rolled — Fabricated 


FURNACE PARTS e ROLLER RAILS @ ROLLER HEARTHS e CON- 
VEYOR ROLLS @ TRAYS e@ RETORTS @ CHAIN e MUFFLES 
WALKING BEAM CONVEYORS ¢ CARBURIZING AND AN- 
NEALING BOXES e DIPPING BASKETS « CYANIDE AND LEAD 
POTS e THERMOCOUPLE PROTECTION TUBES e PICKLING 
EQUIPMENT e CENTRIFUGAL CASTINGS e MISCELLANEOUS 
CASTINGS AND ROLLED BARS e SHEETS, PLATES, TUBES 
AND WELDING WIRE FOR USE AT HIGH TEMPERATURE OR 
UNDER CORROSIVE CONDITIONS. 


* Invest all you can in WAR BONDS * 


Michigan Steel Casting Company 











One of the World's Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 
1889 GUOIN STREET - DETROIT 7, MICHIGAN 
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JELENKO 


THERMOTROL 


U.S. Patent No. 2,209,381 — Other Patents Pending 


Electrically Controlled Melting and Casting 


it has 
Revolutionized 
the Production 
of Small 
Precision Parts 
in Industry 









Now widely used by 
important war indus- 
tries and by manu- 
facturing jewelers. 


for Casting 
non-ferrous metals 
and their alloys; 
gold, silver, etc. 








“Thermotrol” makes possible multiple casting of small precision 
parts to micrometer tolerances, largely eliminating machining op- 
erations and greatly reducing finishing. Minimum skill required to 
operate. Speeds production. Cuts costs, rejects and scrap loss. 


Technical Literature on request. 


The JELRUS Company 


150 West 52nd Street - - New York 19, N. Y. 

















In a Spot Like This It’s 
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subsequent explosion temporarily shattered 
Polan ambitions. Came the war, whep 
America doubted that precision Optics, ae. 
curate to a half millionth of an inch, could 
be made outside the great Zeiss works, Oye 
night the Polans gathered road w 
mountaineers and farm women and 
them to manufacture precision optical equi 
ment. The training period was cut from 
four to six years to so many months. The; 
lenses allowed the Navy range finders tp 
sight a spot on the mast of an enemy ship 
10 miles away and give the distance acey, 
rately to a fraction of an inch. 


The Republic Mining & Mfg. Co. bys 
changed its name to Alcoa Mining Co, tp 
identify the company more closely with 
Aluminum Co. of America. The company 
has been associated with American bauxite 
mining for more than a half century, jf 
has been a 100% subsidiary of the present 
parent company since 1909 and was the 
first to mine bauxite in the United States 
It developed the nation’s principal bauxite 
deposits in Arkansas, which it has mined 
since 1899. During this war it has produced 


ore at a rate of 15 times that of 1939, 
United States Vanadium Corp., unit of 
- Union Carbide and Carbon Corp. has 
formed a® new division, the Metal Chem. 
icals Div., that will manufac: and mar- 
ket inorganic compounds of tain metals, 
including tungsten, molybden vanadium, 
etc. J. A. Holliday has been elected vice 


president of U. S. Vanadium and has charge 
of the new division. 





The award of ““M” pennants by the U. §. 


Maritime Commission was abandoned on 
March 31, 1945, it was announced in con- 
nection with the award of another gold 
star to the Edward Valve é fe. Co., Inc 
E. Chicago, Ind., maker of and forged 
valves. In all, less than 200 ‘M” pennants 
have been awarded to shi ls and key 


manufacturing plants 





Another device to recogni he “soldier 
on the production front’’ is that taken bj 
the Lawrence Aeronautical Corp., Linden, 
N. J., who gives each employee working on 
war production a large “Certificate of Serv- 
ice in War Work,” with name filled in and 
ready for framing. 

The Shearcut Tool Co., formerly of Bev- 
erly Hills, Calif., has moved to Bellingham, 
Wash., because of the critical labor shortage 
in Southern California. At the same time 
they announce a new type of boring ane 
cutting tool holder for use with their ow 
tools. 


All New York City offices of Surlat 
Combustion Corp., Toledo, Ohio, have been 
consolidated at 315 Transportation Bldg. 
25 Broadway, New York 7. 


The Columbia Machine W orks, Int. ha 


: sciary. US 
recently been acquired as a subsidiary, 0) § 


Maguire Industries, Inc. Columbia 1s * 

7 lec 
year old company making centrifuges, “a 
: . ate f 
tronic equipment and castings. Magu! 


originally maker of Thompson submachi™ F 
guns, has expanded into the electron 


radio and other fields. 


METALS AND ALLOY 
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Mo E than five times the size 
A ‘ 


) ordinary fire brick, yet 


it wel: practically the same! That 
ina few words tells the story be- 
hind t nstallation economies of 
J-M Insulating Fireblok. 

Lightness speeds work—You can 


see immediately what the light 
weight of these large-size units 
means in terms of labor economy 
... Speedier installation. 


Easily cut and fitted —J-M Insulat- 
ing Fireblok can be cut with a saw, 
shaped with a rasp, or drilled... 
and easily fitted into irregular posi- 
tions. Makes a large stock of spe- 
cial shapes unnecessary. 

Minimum of joints— The large size 
of J-M Insulating Fireblok so re- 
duces the number of joints as to 
materially improve the thermal 
efficiency of the construction. 
Economical bonding — Naturally, 
thisreductioninjointlength speeds 
work and reduces the amount of 
cement needed for bonding. (J-M 


JOHNS-MANVILLE 


JUNE, 1945 


Because it's so much LIGHTER 


J-M INSULATING FIREBLOK 


makes installations easier 
and faster! 





1626 cement was developed espe- 
cially for this use.) 
Uses— Use Fireblok w hereInsulat- 
ing Fire Brick is recommended— 
industrial furnaces, flues, etc. It is 
particularly suitable for door lin- 
ings, suspended arches, and when 
tapered, for sprung arches of ex- 
ceptional stability. 
For specific temperature ranges 
—These block-shaped, workable 
insulating refractory linings come 
in 4 different types—the same as 
J-M Insulating Fire Brick. Each 
type was especially developed for 
its particular temperature range. 
Fireblok is only one of many 
J-M Insulations for industrial use. 
Johns-Manville Insulations cover 
the full temperature range from 
400° F below zero to 2600° F 
above. J-M’s long experience and 
research assure you authoritative 
help in your insulation planning. 
For further information, write 
Johns-Manville, 22 E. 40th St., 
New York 16, N. Y. 














Over 5 times as large as ordinary fire brick, 
Fireblok goes into place quickly and 
economically. Not only is labor time 
saved, but costly shut-down time is 
decreased. 


4 Fireblok types available 


JM-1620 Fireblok for exposed temp. to 
1600° F. As back-up to 2000° F. 

JM-20 Fireblok for use up to 2000° F. 
Exposed or back-up. 

JM-23 Fireblok for use up to 2300° F. 
Exposed or back-up. 

JM-26 Fireblok for use up to 2600° F. 
Exposed or back-up. 








- 
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Instrument tells 
exact moment when 


FURNACE PURGE 


is complete 





= specific gravity of gen- 
erator gas with the Ranarex* 
instrument and continue purge until 
the specific gravity is the same at 
the furnace ou is at the in- 
let. At that point you can be sure 
there’s no air in the gas. Danger of 
explosion is reduced and over-purg- 


ing for safety is unnecessary. 


Helps control quality 


Ranarex also makes it easy to main- 
tain uniform composition. Just 
measure the specific gravity of the 
raw gas and atmosphere gas. The 
instrument is quick, accurate, easy 
to use. It contains no chemicals or 


fragile parts. 


Free booklet will be sent on request 
to The Permutit Company, Depart- 
ment A117, 330 West 42nd Street, 
New York 18, New York. In Canada: 
Permutit Company of Canada, Ltd., 
Montreal. *Tr 


PERMUTIT’S 


RANAREX 
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Another secret engineering weapon has 
been revealed as spotwelding at the Willow 
Run plant, Ford Motor Co. The technique 
has been applied to 100 assemblies of B-24 
bombers and has saved 125 man-hours per 
airplane, resulting in reduction in weight 
and halving of original costs. Aluminum 
and magnesium alloys and stainless steels 
are being welded by batteries of spot, seam 
and roll welding machines by employees 
who start spotwelding the first day on the job. 


Briefs on Associations, 
Promotions and Education 


“Behind the Annual Report” is a new 
motion picture translating the story of U. 
S. Steel for 1944 into a visual presentation 
of its production and the use made of funds 
received from sales. It employs animated 
graphs to tell the Corporation's financial 
story. Thus in one sequence five white hot 
steel ingots represent money it received 
during 1940 through 1944. 


Research data of immense importance, 
much of which is buried in the many de 
partments of the technical schools and uns- 
versities, is being unearthed for the first 
Master theses are now being made 
available to industry. Information which 
is not easily accessible is being made avail- 
able in carefully indexed form. Through 
the cooperation of the leading technical 
schools and universities, master theses that 
are of importance to industry and research, 
will be indexed in the technical “Digest- 
Index” issued by the National Research 
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supplied on micro 
of Industrial 
Research, a non-profit organization, acting 


CaL0 
film Library 
as clearing house for the exchange of tech 
nical, scientific and management informa- 
Many of the leading the 
United States and Canada are members of 
the librar) 


tion. firms in 


A professorship of light metals in the 
Department of Metallurgical Engineering, 
Carnegie Institute of Technology, is being 
established through a grant of $200,000 
to the endowment fund made by the Alu- 
minum Co. of America. 


Publication of printed abstracts or short 
descriptions of 45,000 U. S. patents, seized 
from enemy aliens and nationals of occu- 
pied countries, available to 
American citizens, is announced by James 
E. Markham, Alien Property Custodian, 
Washington. They are divided into two 
groups: Chemical and Mechanical-Electrical. 


for license 


A new sound film—'‘Carbon 
sure has been prepared by the National 
Carbon Co. It is a 16-mm. Kodachrome 
film, timed 37 It depicts realistically 
the development and fabrication of carbon, 
its application to the electric arc, the manu- 
facture of electrodes and anodes, as well as 
their use. A dramatic feature is an exposi- 
tion of the use of carbon in actual steel 


min. 
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BURLING 


TEMPERATURE 
LIMIT SWITCHES 





SE NO LIQUIDS . . . NO GASés 





Literature 
on 
Request 


MODEL H 


WITH MANUAL 
RESET BUTTON 


Improved High Temperature Safety 
Switch with Manual Reset Button. Available 
with switch normally closed for cutting of 
heat, stopping fan, closing valve — with 
switch normally open for lighting lamp or 
ringing bell—with single pole double throw 
switch . . . breaks heating circuit while 
closing alarm circuit. Sturdy, foolproof 
reset button operates from outside of case. 
Accurate, Rugged, Dependable 
Corrosion and heat resisting ‘:be 
Dial Pointer for easy setting 
Locking screw locks temperature setting 
Terminal plate has large screw terminals 
Snap-action Micro-Switch eliminates 
contact troubles 
Range 0-1400°F. Adjustable range 
200-300° F 
e Dimensions—5¥,” x 1%” x 3” 





MODEL V-I 


For lower temperature 
range from 0-300°F. 
Available for mini- 
mum of —100° to 


maximum of 600°F. 
Usual adjustable range 
50-150°, operating dif- 
ferential may be as small as +'/ or as 
large as +5°. Adjustable by screw and 
dial inside case. 


Xx 4%” high) 





(Sizes 27” diameter 


MODEL D 


Adjustable range 
200-500°F. Tem- 
perature range 
0-1400°F. For use 
where temperature 
must be changed to 
suit operating conditions. Turn outside 
knob to change temperature setting. 
(Sizes 5Y2 x 2% x 2%"). 


Instruments also Built to Specifications 





Making Precision Controls for Over 10 Years 








BURLING INSTRUMENT CO. 


Springfield Ave, at Livingston St 
Newark, WN. J, 
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ANOTHER 


G-E Fully Automatic 
Anodizing Power Unit 
Installed 


Thislargeautomatically controlled power 
unit for 5000-ampere 40-volt chromic acid 
anodizing was recently installedin one of our 
largest B-29 bomber manufacturing plants. 
Essentially, the unit consists of eighteen 
G-E “2000” large capacity copper-oxide 
rectifiers, a motor operated control with 
its accessories and an operator’s panel. 


[o anodize, the plater simply presses 
the start button on the operator’s control 
panel. Thereafter the whole anodizing 
process is fully automatic. When the anodic 
film is formed the unit shuts off automatical- 
ly and returns to starting position for the 
next load. No adjustment is required regard- 
less of the size of load. Voltage build-up in 
relation to the formation of the film is posi- 
tively controlled. All chance of overloading 
the equipment is eliminated. G-E fully 
automatic power equipment completes the 
anodizing in the shortest possible time. 


For modern anodizing needs, select your 
power equipment from the G-E line. There 
are many different rated units from which 
to choose. Detailed data on request from 
Section A651-112, Appliance and Merchan- 
dise Dept., General Electric Company, 
Bridgeport, Conn. Write today. 


Hear the General Electric radio programs: “The G-E 
All Girl Orchestra’? Sunday 10 P.M. EWT, NBC. “The 
World Today” news Monday through Friday 6:45 P.M. 
EWT, CBS. “The G-E House-party””» Monday through 
Friday 4:00 P.M. EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 







GENERAL { ELECTRIC 
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RECTIFIERS 


Lighteen G-E “2000° Copper-oxide rectifiers connected 
in parallel provide output of 5000 amperes 40-volts d-c. 








RECTIFIER CONTROL 


Fully automatic, easy to use, reduces labor costs. Eliminates 
“human element” factor and leaves nothing to chance. 
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RECTIFIER CONTROL ACCESSORIES 


Open view of control showing the contact-making volt- 
meter, the transfer relay, the timer and other accessories. 












OPERATOR’S CONTROL PANEL 


Located near the tanks for operator’s convenience is complete with 
Start-stop push buttons, indicating instruments, recording voltmeter, etc. 


(Photographs courtesy of LaSalco Inc.) 
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*Highly-glazed 
monolithic coating 
prevents cracking and spalling 


Brickseal will reduce to a minimum 
the danger of untimely failure of 
furnace refractories. This widely- 
used refractory coating, applied like 
paint with brush or spray gun, 
forms a highly-glazed, heat-reflect- 
ing, monolithic, protective surface 
which prevents damage due _ to 
cracking, spalling, slagging, air in- 
filtration and sudden _ temperature 
variations. 

Brickseal should not be confused 
with ordinary air-set washes which 
form a plaster-like surface coating. 
Brickseal consists of high-fusion 
clays and metals combined in oils. 
Furnace heat burns the oils and vit- 
rifies the clays and metals, which 
penetrate deeply into all pores, 
cracks and joints, binding the bricks 
into a durable, monolithic wall. 
Brickseal cannot crack, blister or 
peel off due to sudden temperature 
changes because, at operating tem- 
peratures, it becomes _ semi-plastic, 
permitting it to expand and con- 
tract with the wall. Brickseal also 
binds old cracked or loosened 
bricks. Slag may be removed with- 
out damage to lining. 


You can secure Brickseal protection 
with very little cost or delay. Write 
for sample today. 


BRICKSEAL 


Refractory Coating 


Plants at 


1031 Clinton St., HOBOKEN, N. J. 
5800 S. Hoover St., LOS ANGELES 44, CALIF. 





1800 





making in an electric arc furnace. The film 
is available to interested groups. All in- 
quiries should be addressed to R. L. Bald- 
win, Advertising & Sales Promotion Dept., 
National Carbon Co., Inc., 30 East 42nd 
St., New York 17. 


The retiring president of the American 
Ceramic Society, Inc. stresses the need for 
research work to keep the industry ahead of 
the times. He suggests a fund be raised to 
encourage the study of fundamental prob- 
lems of the clay and silicate industries. He 
advises employment of a technical secretary 
to coordinate development work. He re- 
ported a 13% increase in membership over 
the year. 


A 16-mm. sound, color motion picture, 
“Prevention and Control of Distortion in 
Arc Welding” has been sponsored by Lin- 
coln Electric Co. It was produced by Walt 
Disney Productions and the “hero” of the 
film is “Mr. Shrink.’’ This animated char- 
acter causes much trouble but is thwarted 
at every turn and is even unknowingly put 
to work to overcome distortion in several 
cases. 


Education programs to dramatize the 
post-war possibilities of magnesium are be 
ing staged by the Hills-McCanna Co., 3025 
N. Western Ave., Chicago 18. The 3-part 
program consists of an exhibit of parts made 
from magnesium alloys; a sound film, “Mag 


LE STUN th é Mira Le Metal, and Lalk On 
NE tallur gi al aspect hy Hills-McCanna ex 
ecutives. Interested groups may borrou 
the film. 


The American Standards Assn. is working 
out a safety color code for marking physical 
hazards. Tentatively this is: Red for fire 
protection equipment, danger and “‘stop” 
signals; yellow for caution and hazards in- 
volving striking against, stumbling, falling 
tripping, etc.; green for safety and site of 
first aid equipment; white, black, or a 
combination for housekeeping and _ traffic 
markings 


The American Society of Tool Engineers 
has selected Houston, 1 exas, as the place 
for their annual meeting in 1946. The 1945 
meeting is scheduled for Pittsburgh in 
October, the type of meeting depending on 
war exigencies. 


A 16-mm. sound film, “Speed in Cutting,” 
narrated by Lowell Thomas, is sponsored 
by A. P. de Sanno & Son, Inc., Phoenixville, 
Pa., maker of Radiac abrasive cut-off .ma- 
chines and discs. 


“The Human Adventure,” now heard 
over the Mutual Network Wednesdays (10 
to 10:30 p.m., EWT) will be sponsored by 
Revere Copper and Brass, Inc., starting July 
4. The program is designed to popularize 
the romance of scientific progress, dramatiz- 
ing how scientific research benefits all man- 
kind . 


The James F. Lincoln Arc Welding Foun- 
dation, Cleveland 1, has published a booklet 
on rules and conditions of the $20,000 
award program for textbooks covering ma- 
chine and structural design for modern 
processes, including welding. The closing 
date is May 15, 1946. 






















No. 90 

When strip steel speeds along at ve 
a thousand or more feet per minute Met 
through the large installations nec- ye 
essary for annealing or electro- Meé 
tinning this metal, unusually FAST, re 
THOROUGH degreasing is a Met 
prime requisite. That's why we y> 
say ...to obtain the essential, Mic 
CHEMICALLY-CLEAN surfaces, az 
use quick-acting Oakite Composi- Mic 
tion No. 90 in your scrubber or i 
washing machine. ve 
You will find that this specially de- CN 
signed anodic degreasing mate- Mor 
rial SPEEDILY and COMPLETELY Ay: 
removes rolling oil, insolub/e smut, Mor 
dirt and other accumulations from we 
steel surfaces. Is also excellent for Age 
removal of smut deposits after Muc 
the acid pickle. aa 
Technical Service FREE! re 
at 

Our nearby Technical Service Nel: 
Representative will gladly show Neu 
you how Oakite Composition No. Age 
90 can be utilized in handling yo 
this work effectively in your plant. - 
Write today to have him call... Nia. 
there's no obligation, of course! a 
OAKITE PRODUCTS, INC. Age 








32H Thames St., NEW YORK 6, N.Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE &¥ 


Specha Lizcd cleaning 


MATERIALS & METHODS FOR EVERY CLEA Rc Qt 





METALS AND ALLOYS 
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Boron Carbide 


Among the most promising of the ultra- 
hard materials developed to a high degree 
during the war is boron carbide, now being 
used increasingly for plug, ring and snap 
gages, for dial-gage points, sand- and shot- 
blast nozzles, etc. The material has a Knoop 
indenter hardness reading of 2230, which 
places it between silicon carbide and dia- 
mond and makes it the hardest material 
commercially made by man today. 


Electric Steel 


Still watching statistics for clues as to 
post-war trends in electric steel consumption, 
we note that if the rate of output of electric 
steel ingots for the first two months (350,- 
213 net tons per mo.) of 1945 is main- 
tained the total this year will be larger 
than in 1944. 


Jeeps 


The fabulous jeep is going to be the 
ubiquitous jeep in our national post-war 
life. Surveys of probable applications show 
that it will serve in farms, industrial plants, 
oil fields, mining and lumber camps, rail- 
road yards, motor freight depots, airports, 
maintenance of utility and transportation 
lines, highway patrol departments, rural 
mail delivery and elsewhere. 


Silver Bearings 


Results of more than 4,000 tests of silver 
bearings by a large automotive manufacturer 
indicate that the proper use of silver assures 
greater capacity and fatigue resistance than 
other metals in this application. Post-war 
automobiles will undoubtedly use many 
more silver bearings than pre-war. 


Aluminum and Magnesium Powders 


With all the interest in powder metal- 
lurgy and its post-war possibilities as a 
method for fabricating machine parts, it is 
well to remember that the metal powders 
now in largest production are used for an 
entirely different purpose. The amount of 
aluminum and magnesium powder used in 
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bombs and flares represents far and away 
the largest metal-powder application in the 
war; actually the annual tonnage produc- 
tion of aluminum powder alone (mostly 
for pyrotechnic use) may soon approach 
the corresponding prewar figure for alumi- 
num metal in all forms. All of which 
suggests a tremendously expanded post-war 
use of aluminum paints and printing inks, 
thermit welding, aerated concrete, and other 
established peacetime applications of alu- 
minum powder. But, we ask, who knows 
how we will use our great magnesium-pow- 
der production capacity when the war is 
over? 


Steel in Housing 

New uses for steel in post-war houses 
will include structural framing and cover- 
ing, the steel being cold-formed to the 
desired shape from the original flat light 
sheet or strip under Yg in. thick. For single- 
family prefabricated dwellings structural 
members can be thinner than elsewhere; 
the light-gage steel is highly formable, and 
once erected, shrinks less than other mate- 
rials, including plywood and _ seasoned 
lumber. 


Marriages and Prosperity 

According to one economist the only pos- 
sible business outlook must be optimistic 
because 6.6 million couples have been mar- 
ried during 4 years of war, have had to 
postpone the usual housekeeping, and when 
they do settle down will give a great push 
to the already enormous pent-up demand 
for consumer goods. All of which is doubt- 
less true but gad! how we wish that’s all 
there was to it. 


Airplane Production 


Even with a possible 900% increase in 
passenger-mail-freight ton-miles flown in- 
side our borders in 1950 as compared with 
1940, the total number of commercial 
planes needed for such a projected load 
would be only 575, according to a recent 
statistical estimate by experts of one plane 
company. Planes will be much larger and 
faster than in 1940, thus tending to reduce 
their number. Of course foreign traffic may 
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swell output but not to more than a total 
of 1800 to 2000 commercial planes. Mili- 
tary planes may therefore continue to repre- 
sent the heavy bulk of new airplane pro- 
duction 5 years hence, even though we be 
at peace. But restrained predictions of this 
type were made in 1910 by the automotive 
industry, who predicted “saturation” at 7.5 
million cars. The future that happily con- 
founded this automotive prediction may do 
likewise for aircraft, with the “private. 
flying” potential the great unknown. 


Induction Welding 

Watch for the invasion by induction heat- 
ing of a new field of application—welding 
—and on a fairly large scale. One company 
has developed a method of induction butt- 
welding 24-inch pipe for oil-field and other 
pipeline use, with pressure and high-fre- 
quency heating simultaneously applied. We 
suppose it has its bugs, but so did resistance 
welding, years ago! 


Gas Turbines 

Gas turbines, light, compact, easy-to 
maintain sources of motive power that they 
are, may remake post-war transportation. A 
large aircraft engine manufacturer predicts 
airplane speeds of 600 m.p.h. using gas 
turbines soon, with many-ton increases ip 
passenger and freight tonnage also resulting. 
One of the largest electrical manufacturets 
has established a separate gas turbine div- 
sion, and all predict their use for various 
purposes. 


Solders 

According to those who study these 
things, the post-war tonnage of solder used 
will not be greatly different from pre-wat. 
An increase in total consumption is unlikely 
because some people have learned how 
get along without solders. Although the 
low-tin solders have proved their utility, 
there will be a considerable return to high 
tin. solders once the tin becomes available 
again. There will probably be a small re 
duction in the average tin-content of solders. 
Cored wire solder has gained in popularity 
because of its convenience for mass-produc 
tion use. 
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are accelerating fastest on Navy rockets, B-29’s, 40-mm. A.A. guns, 


air Navy ammunition, tenting and Army heavy artillery ammunition. 
make Cherbourg a phenomenal port. . We adapt captured Nazi 
a7 tion to our guns... . French and Low Countries make mortar shells 
for . Strange war! — look at copper and lead. . Back-seat driver 
ex shortage. ‘Gag’ researches sometimes do the impossible. 
Ci Society lists 1500 war materials with peace implications. . .. Our 
ilutes the welding industry. 
condensed some facts about the jet airplane. Its simplicity 13 
e2 roughout. . Textbooks that call industry “a big bad wolf.” 
i tion carburetor is as complete and precise as the engine itself. 
ik riting “finis” to the sub-zero treatment nomenclature campaign. 
Thoughts on Shortages, Recoveries and Improvisation 
Surprises im our war production On the manufacture of combat 
program have been as frequent and loadets we have missed the schedule 
momentous as a melodrama of the badly. On Navy rockets we have set 
gay 90s." To think that this great a superhuman program. Comforting, 
nation of ours should be embarrassed is that on mortar shells the program 
over some dozen critical shortages of has been reduced—hence, our pro- 
Hnished fighting goods—especially duction program is not a one-way 
after so much patting of ourselves _ street. 
on the back! 
But as Hiland G, Batcheller, chief here We've Done the Most Crescendoing 
of operations, WPB, puts it: “You Our best production progress in 
cant plan a war like an automotive recent weeks has been on Navy rock 
production program.” Severe indeed ets, the Superfortresses, Navy 40-mm 
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ing of ports, Cherbourg, which neve 


port facilities are established 


handled over 3,000 tons of cargo per 
month, is now siphoning through 1t 
20,000 tons per day. 

In speaking of shortages, a prom 
inent general concerned with suppl; 
said to us recently: “I can remember 
the charges against us when we built 


up surpluses ( harges ol eCxtrava 
gpance. As to the present situation 
it would be tragic if our troops 


broke across the Rhine and merely 
sat there, waiting for more supplies 
to catch up with them.” 

Helping the situation are Germat 
munitions captured in France and 
the Low Countries. German 81-mm. 
mortar projectiles can easily be used 
in our 8l-mm. American 
tank guns can use Nazi 75-mm. shells 
105-mm 
slightly modified for our famed 105 


mm. 


weapons. 


German ammunition is 


howitzer. Moreover, we have 
captured many German guns, which 
we quickly repaired, if necessary. We 
use some Russian guns, hauled by 
Nazis to France. Again, Belgium and 
French concerns are making 60- and 
8l-mm. mortars for us. One plant 
makes 100 mortars weekly 


Manpower Situation 


A member of the War Manpower 
Commission talked to us recently on 
the necessity to fill 300,000 more 
war jobs in the next few months. It 
is a matter mostly of transferring 
and squeezing needed manpower out 








work. 


of other and less essential 
Trouble is, there is much inelasticity 


in the situation. You can't move 
women from district to district. 

There may be a surplus of labor 
in a rubber producing district—but 
you can’t make munitions in a rubber 
plant. As to importing foreign labor, 
there are many reasons against it. 
Objections come from unions, the 
local community and management 
often balks. 

One of the best ways of increasing 
production is through stepping up 
efficiencies and “presenteeism’” of the 
current labor forces. Plant manage- 
ment constantly becomes more skilled 
in keeping absenteeism at a mini- 
mum. Proper supervision can keep 
it down to 1% per month. One 
effective morale builder is to keep a 
returned veteran in his uniform wan- 
dering through the plant—that has 
a magic effect. 


Copper and Lead Turn 180 Deg. 

The economics of the war have 
taken several somersaults, but none 
more interesting than copper and 
lead. Two years ago copper was the 
No. 1 critical metal, with lead by 
far the most abundant. By now the 
cycle has turned nearly 180 deg. 
Copper is so plentiful we are even 
exporting it freely—to England, 
Brazil and other South American 
countries, with permission granted by 
the Government to export to Spain, 
though a willing seller had not been 
found, according to last reports. 

Copper authorities assure us that 
there is plenty of red metal for the 
duration of the war, irrespective of 
war's length. We saw a year ago how 
steel cartridge and shell cases were 
abandoned because of abundance of 
copper. 

In lead there is talk of probable al- 
locations by the Government before 
long—a metal which so far has been 
entirely free of restrictions. Stockpiles 
of Metals Reserve Corp., around 
100,000 tons, are only about one- 
third those at the peak in the spring 
of 1943. Consumption of lead is run- 
ning 90,000 toms per month as 
against a domestic mine production 


of 35,000 tons in the same period. 

True, we export pig lead and aug- 
ment supplies with scrap. However, 
the bad labor situation restricts re- 
covery of scrap, and imports of virgin 
lead are restricted by shortages of 
power and manpower in foreign lead- 
producing countries. 

In normal times one of the chief 








Shortages: Armchair Version 


As man) explanations appear 
for heavy ammunition shortage 


as for cigarettes. Here is one 


more. Our militarists assumed 
“blitzkrieg” was the permanent 
new type of war, u ith sieges of 
cities and heavy gun fuwing ob 
rolete. But, a blitzkrieg works 
only under two conditions: 
First, where the enemy 1s ap- 
pallingly weaker, and second, 
where it is novel to the foe. | 
An example of the fst was | 
the German invasion of weak | 
Poland; of the second, the Nazi 
invasion of powerful France. 
We worked the blitzkrieg suc- 
cessfully in Africa and Sicily, 
but always the Germans were 


definitely much weaker. 

But along the Siegfried Line | 
the Germans have been almost | 
as strong numerically and in | 
firepower—and, naturally, are | 
not surprised by blitzkrieg. | 
Hence, the war develops into an | 
old-fashioned slugging match. | 

So, our militarists, too, were’ | 
| carried away by the razzle-dazzle | 
| of blitzkrieg and did not pic- | 
| ture, as they should, the return | 
| to the heavy slugging of the 
| first World War. Why, the 
| Germans have even been back 

again in trenches as nm War I. 

This is perhaps the furst real 
mistake our military has made. 

They're still tops over the Ger- 

mans and Japs, though! oe 
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outlets are storage batteries for auto- 
motive vehicles. Most of our battery 
production is now being shipped 
abroad and there is no return of spent 









batteries as is the case where they 
wear out at home. 

A final straw to break the desert 
quadruped’s back is the return to the 
manufacture of small arms ammuni- 
tion on a grand scale. After all, it is 
the same old story. A substitute ma- 
terial is used. But finally that substi- 
tute becomes scarcer than the original 
material. 


They Laughed at Columbus, Too! 


There are probably 12,000 pure sci- 
entists in the United States. “Such a 
man must possess a certain amount 
of scholarly ignorance, or at least be 
ignorant enough to tackle the impos- 
sible. For example, the frosted bulb 
The process of frosting electric light 
bulbs was discovered when a new 
apprentice in a big electrical com- 
pany took seriously a ‘gag’ piece of 
research. The assignment was an im- 
possible’ one—a sort of hazing rou- 
tine. He went to work and turned up 
a process that not only did the trick 
but added materially to the strength 
of the finished bulb.” 

So spoke Dr. Howard E. Fritz, di- 
rector of research, B. F. Goodrich Co., 
to an industrial group recently. 

“Dr. Waldo L. Semon was called to 
Washington to testify on synthetic 
rubber. A Cabinet officer asked him 
from what it is made. ‘Coke, lime- 
stone and salt,’ he replied. “Waldo, 
you are a nut,’ the Cabinet member 
volunteered. ‘Yes, I guess so—But I 
understand that a nut is something 
to keep screws from getting loose, 
the quick-witted doctor replied. 

“Many years ago it was observed 
that bats flying around in a cave 
studded with stalactites and stalag- 
mites always cleared the obstacles 
even if light was totally absent, but 
no evidence could be obtained point- 
ing to a clue as to how they did it. 
Later it was surmised that a bat 
steered himself by the echoes from 4 
sound which he emitted, for if we 
taped his eyes he flew just as well as 
ever. If his ears were taped, not so 
well, but pretty good. But if we taped 
his mouth he just sat. We never 
could prove it because we could not 
detect any sound. 
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“With the advent of radio we 
learned how to measure high fre- 
quency disturbances, including sound 
waves, and gave it the high sounding 
name ‘supersonics. We were then 
amazed to find that bats did emit a 
sound and guided themselves by its 
echo. The frequency of the sound 
emitted was 90,000 cycles per sec. 
Human ears can detect nothing above 
20,000 cycles per sec. It took us 
10,000 years to learn that which to 
the bat was simple instinct. 

“The American Chemical Society 
alone lists 1500 new war materials 
for which peacetime uses must be 
found. Here are some: A chemical 
which provides an invisible raincoat 
for anything dipped in it, though 
microscopes reveal no film upon the 
substance so treated; a germ-killing 
chemical, DDT, so toxic to insects 
that one treatment of a space is effec- 
tive tor 60 days (Dichlorodiphenyl- 
trichlorethane) ; transmuted wood, by 
simple impregnation; true fruit juices 
by the action of bacteria on plain 
sugar; a powerful germicide, Tyro- 
thricin, produced by microbes in the 
very soil on which you walk, an un- 
paralleled weapon against chest in- 
fection, boils, carbuncles, ulcers, etc., 
with high hopes for quick cures of 
sinus infections; a new family of 
plastics, the silicones, heat-resistant 
up to 500 F., good electrical insula- 
tors, and in the form of oil, lubricants 
of great value as low as -50 F.,, all 
made from sand; synthetic quinine, 
not a substitute, the ‘real McCoy’ and 
a scientific triumph; vitamins from 
common weeds; hyoscine, (scopola- 
mine) a chemical drug for the pre- 
vention of sea and air sickness; alu- 
minum in fantastic volume and made 
from the very mud at your feet; trip- 
tane, trimethyl butane, 150 octane 
motor fuel, a designed molecule; new 
rubbers by the hundreds, made from 
wheat, corn, garbage, soybean, coal, 
petroleum, limestone, milk, sweet po- 
tatoes and salt; glass fibers and threads 
with tensile strengths of 3,500,000 
P-S.i., ten times that of mild steel. 

“Scientists estimate it will take 
about 20 to 25 years to bring to full 
commercial maturity most of the sci- 
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entific discoveries brought about by 
war necessity. 

“Coming back to us are millions of 
vigorous healthy youths, their brains 
seething with genius and courage, 
trained to accept nothing but victory. 
Don't make the mistake of the ardent 


propelled airplane, gleaned from de- 
tails released by General Electric. The 
wonder is that it was not developed 
before, for it is infinitely more simple 
than the complex, temperamental gas- 
oline engine. Trouble is, our fore- 
fathers just didn’t know how to make 
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“This'll teach him to open my lunch box!” 











father who refused his son the use of 
the old family jallopy because of his 
immaturity only to have the lad come 
home a year later at the controls of a 
$250,000 bomber! 

“Our entire war production in one 
year, translated into automobile pro- 
duction, would provide every person 
now owning two cars with 56 autos. 
What a parking headache that would 
be!” 


Simple Jet, Simply Described 


Here are some little known facts 
about the (by now) well known jet 


the engine—and, more important, 
they didn’t have the alloys to stand up 
under a constant 1200 F. 

It will burn kerosene, gasoline or 
Napoleon brandy, according to whim- 
sical Captain Ezra Kotcher, Fighter 
Branch, Engineering Div., Materiel 
Command. Hioctane gas definitely is 
not a mandatory fuel. Kerosene has 
less tendency to ignite in the open air 
than gasoline. Chief drawback is that 
the jet consumes more fuel than the 
reciprocating motor. 

As models are improved speed ap- 
proaches the 764 miles per hr. of 











sound. Thirty seconds after it starts 
operating the jet generates enough 
power for swift run along the air 
field. There is virtually no vibration. 

The jet plane is started by a small 
electric motor that shuts off when 
enough speed is generated. Blades 
suck in air and compress it in the 
compressor, whence it is fed to the 
combustion chamber where fuel is 
burning. The powerfully expanded 
gases pass through the turbine and out 
the nozzle to give the forward thrust 
to the plane, the turbine being on the 
shaft as the air 
hence actuating it. 

Due to less air drag on the plane, 
it functions best at high altitudes. 
The drag of propellers is, of course, 
also eliminated. No propellers means 
plane construction lower to the 
ground, making repair work easier 
and reducing landing gear weight. 
Control is easier than with the recip- 
rocating motor, and fewer gadgets 
and dials are on the pilot's instrument 
panel. 

The jet piane is far lighter than its 
more cumbersome brother. Simplicity 
of design makes the jet incredibly 
easy to keep in maximum operating 
condition. The engine does not inter- 
fere with radio operation. The new 
jets are effective in bringing down 
the robot bomb—it takes a jet to 
catch a jet. 

No flame, glow or smoke emerge 
from the nozzle. The only noise is a 
rumbling roar. It has functioned well 
with air at minus 76 F. while the 
turbine blades were at least 1200 to 
1500 F. Experience in manufacture 
was gained from the supercharger. 
Companies other than General Elec- 
tric are making the jet engines, in- 
cluding Allison Div., General Motors. 

They'll have to revise the old song 
to: “Come Josephine in my new jet 
machine—" 
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Certain Textbooks Innuendo Industry 


“This war was started by Wall 
Street—let them fight it and finish 
it.” That astounding statement was 
made to us by a technical sergeant 
about to go overseas to repair tanks 


and other automotive equipment in 
Europe. We just grunted—we could 
see it was no use arguing with him. 

Then recently we received under 
auspices of the National Conference 
of Business Paper Editors a piece 
from J. G. Lyne of Railway Age, en- 
ritled: “A Neglected Area of Public 
Relations.” We quote: 

“Not long since, a large industry 
discovered by means of a scientific 
sampling of public opinion that its 
reputation was surprisingly sub- 


standard among younger people in a 


certain state. Search for an explana- 
tion led to text books used in that 
state which were found to present the 
industry, quite inaccurately, in a 
rather disreputable light. 

“To bridge this mutually-injurious 
chasm between responsible scholar- 
ship and useful industry, an informal 
but widespread movement is now 
under way to effect a closer liaison 
between the two parties.” A commit- 
tee of collegiate men are now avail- 
able to dispense correct information 
about industry to all interested. 

Our own feeling is that industry 
was no worse than society generally. 
Those were the pioneer days when 
there was no Emily Post and disputes 
were settled by fist fights. Certainly 
the railroads have been considerably 
refined from the “public be damned” 
days. Big steel companies today are 
sweet smelling ballerinas compared 
with their conduct in the rough 90's. 
Many industrial companies were 
forced by law to be more humane; 
others saw the handwriting on the 
wall and reformed themselves. 
Through the years the wisest have 
realized in a hard-headed sort of way 
that what is good for the employees 
is good for quality and quantity of 
product. 

But, to get back to the text books. 
Authors, may we suggest that you 
pull out all the stops in portraying 
the seamy side of industry—but, with 
equal emphasis, paint industry, too, 
as it is today: human and humane. 


Injection Carburetors 


Inasmuch as predictions have been 


a 


made that the post-war automobile 
will contain an “injection carburetor,” 
the following sketch from Bendix 
Aviation Corp., relative to these car- 
buretors made for airplanes in Bendix 
plants, is timely. 

These carburetors represent 15 
years of continuous research. A typi- 
cal unit may contain 500 individual 
parts of extremely fine tolerances. 
Production is comparable to building 
a complete, highly precise automobile 
engine. 

These carburetors automatically 
and accurately deliver to engine super- 
chargers a fine, evenly atomized mix- 
ture of fuel and air at all engine 
speeds, independent of changes in al- 
titude, propeller pitch or throttle posi- 
tion. They have aided tactical air- 
craft to fly higher, carry bigger pay 
loads and enlarge cruising radii 

The improved fuel-metering de- 
vices now equip 90% of American 
and United Nations warplanes. 


“Chauffage” and “Refroidissement” 

In finding a popular nomenclature 
for sub-zero treatment of metals, |. G. 
Henderson, mechanical engineer, 
Charleston, W. Va., would turn to the 
French—appropriate in view of the 
comeback of France as a nation. He 
would use “chauffage” for heating and 
“refroidissement” for cooling. Of 
course, from a strictly scientific stand- 
point everything is hot this side of 
absolute zero. 

However, we've got to draw a line 
—let’s draw it at 62 F., which repre- 
sents atmospheric or normal tempera- 
ture. Again, “thermal” treatment is 
more accurate than “heat” treatment. 

So—“Tr 150 F.” is “thermal re- 
froidissement 150” or 150 deg. below 
zero. “Tc 1950 F.” is “thermal chauf- 
fage 1950” or 1950 deg. above zero. 
And as we write this we are Tc 100 
F. with nervousness because one in 
authority in our office hinted that 
we've published enough on this sub- 
ject—and we don’t know how hell 
take this further exposition. But we 
do believe Mr. Henderson should 
have his say. He has an idea that has 
much to commend it. 
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by Harold A. Knight 


News Editor 


Krug ‘ we'll have severe materials shortages again... . Cwilian use of lead 
urtatle: r first time. ... Tim can salvage must continue after Japan is 
heaten Cadmium is one of most critical metals. . Worry about iron 
ore sto . In galvanizing circles steel is more serious than zinc. ... Mine 
product f metals slumped in 1944. ... Washington misjudged aluminum 


sheets 


Our faces should be red concerning efficiency characteristics of several of 


our pieces of war equipment. ... Our tanks are decidedly in second or third 
place. Pot calls kettle black” when we kid Japs for copying. ... Our tank 
and anti-tank guns don’t win blue ribbons. . .. German infantryman is better 
equipped than ours. ... “Make armor plate thicker, Pop,” son writes back to 
teelmaker father. 

Cartels mostly stifle business and inventiveness. . Even hard-crusted we 
honor Valentine’s Day via a cartoon.... They make anti-friction bearings more 
precisely than a Tiffany watch... . In the new windowless factory they post 
outside weather conditions hourly. ...Tankdozer is a clever 2-in-1.... Plastics 
and steel compared pricewise.... Whimsical items from the news. 


Basic Materials Shortages With Us Again 


Keen shortages of basic materials One key to critical shortages lies 
will again feature war production in among the nine Government drives 
1945, J. A. Krug, head of WPB, to collect scrap materials—those in 
stated recently. As to shortages and waste paper, tin, used fats, iron and 
bottlenecks, they have moved like a steel scrap, aluminum, hosiery, rub- 
merty-go-round. ber, old clothing and rags. Only two, 
| Early in our war efforts, raw mate- tin and waste paper, must be driven 
tials shortages rated No. 1 problem. for on an intensified basis and the 
Then it passed along to components, need will not slacken until well after 
labor shortage and finished war goods. victory in Europe. In the other seven 
But, with the stepped up war effort, items, collection has slackened or per- 
the cycle seems to be starting all haps ceased. 


over again. Household preparation of tin food 
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cans may be necessary for a long 
time even after the Japs are beaten, 
says WPB. Recovery trom cans 
more imperative than ever becaus 
all other recoverable forms are about 
exhausted. Demand for tin in ship 
building now exceeds all previous 
estimates. 


Biggest Surprise Has Been Lead 

Lead, until six months ago the 
most plentiful metal, rapidly becomes 
very critical. For the first time WPB 
has started to limit its consumption 
Civilian uses of lead have been re 
stricted to 60% of the 1944 level. 
The Government estimates 1945 lead 
requirements of 1,150,000 tons 
against total supplies of 970,000 tons. 

Government reserves are under 
one month's consumption, having 
been decreasing 15,000 to 25,000 tons 
per month during the last five 
months. Labor shortages are chiefly re- 
sponsible, and what might supposedly 
be secondary sources are lacking be- 
cause so much lead is shipped out of 
the country in the form of batteries, 
ammunition, etc. 

Cadmium may well be called the 
scarcest metal now, with estimated 
requirements for 1945, chiefly for 
plating, 5% over 1944 needs. Over- 
all stocks have fallen 25% in a year. 
Uses are heavy in cadmium plating 
for aircraft and tanks, not to mention 
the stepped-up rocket program. Re- 
coveries from scrap are poor from 
difficulty of eliminating impurities. 
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A possible iron ore shortage is a 
warning from WPB, stating that mill 
stockpiles on April 1 will be 16,000,- 
000 tons against 21,000,000 tons the 
year before and 34,000,000 tons at 
the record in 1942. 


Washington Erred on Aluminum Sheets 


Miscalculations as to war's end 
date have resulted in an extremely 
tight situation in aluminum sheets. 
A few months ago Washington be- 
lieved that aircraft companies had 
tremendously overbought and _ stock- 
piled. Now, it is discovered they 
were actually conservative 

l’. E. Covel, deputy director, WPB’s 
Aluminum and Magnesium Div., 
stated recently: “Unless manpower 
is immediately obtained, the hational 
demand for aluminum sheet in 1945 
will present the most serious alumi 
num production crisis of the whole 
war. 

The undertone of steel shortages 
has been felt throughout the war. 
It crops up in many interesting ways. 
Thus, certain shortages of galvanized 
products might seem to be due to 
lack of zinc—but rather it is due to 
the more common and usually cheaper 
steel 

Metallic mineral production in 
1944 reached $2.477,000,000, a drop 
of nearly according to Harold 
L. Ickes, Secretary of the Interior. 
Significant declines were in alumi- 
num, bauxite, chromite, copper, fer- 
ro-alloys, gold, iron ore, lead, mer- 
cury, molybdenum, silver, tantalite- 
columbite, tungsten, vanadium and 
zinc. Gains were in beryllium, cad- 
mium, manganese ore, pig iron, 
nickel and platinum. 

Several of the declines were volun- 
tary and due to an apparent surplus, 
at least when based on optimistic 
dates for the war's end. 


Let’s Not Swell Too Much With Pride 


Often we Americans bloat up with 
pride over our production accom- 
plishments. In large measure the 
bloating, encouraged’ by our brass 
hats, is justified. Yet, to reduce the 
swelling somewhat, we should con- 
sider our shortcomings. 

Perhaps in military tanks we have 
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tins 


wee 


fallen down most severely. Our mili- 
tary school of thought prefers our 
medium tanks to the heavy German 
tanks on grounds of better maneuver- 
ability. We hear that whereas the 
German heavies go at 20 m.p.h., ours 
accomplish 28 m.p.h., which, how- 





Nix on Cartels 


“Because of cartels we have 
relied too much on foreign 





technology in the past instead 





of pe rior mine virile resedar¢ h of 


our own.’ So poke one of out 
foremost Was/ ington experts 
On Carle ls Lo HS, U ith the “nN 
derstanding that he mot be 


juoted by name. 


in the U. S. ts that at the 
time our Government 1s doing 

| everything possible to stimulate | 
trade, cartels are bringing pres 
sure to limit or stifle trade. | 
| 


Masses in a large part of the 
world are against cartels, and 
ace 4 > an _ - sia” baa 4 
PILUSL UT biv6CT/it WUHMLUM LEKE tu JCE 
the [ é 5 take the li ade rs hip 
against them. 

“Even suppose that all Eu 
rope goes back to cartels. That 
will not debar us. Actually, 
other countries need our trade 
more than we need theirs. Sup- 


countries cartelize and try for 
advantages over us. We can play 
the same game with tariffs and | 
other trade discriminations. We 


pose Britain and other great 


| are in a position of tremendous | 
| influence to fight the cartel idea. | 
| Even in England there ts grow 
ing sentiment against cartels, 
particularly from the viewpoint 

| of consumers.” 











ever, is not fast enough to compen- 
sate for poor armor. 

The Russians have out-heavied the 
German heavies, to which is due in 
large measure their success on the 
Eastern front. This new “Joseph 
Stalin” tank carries a 122-mm. gun 








as against the 88-mm. German and 
75-mm. American gun. Usually, 
American tanks have to gang up ip 
wolf packs against a single Germap 
tank to be effective. 

An AP dispatch from Belgium op 
Jan. 21 stated: “Severe weather cop. 
ditions along this sector of the fron; 
have helped to place American armor 
at a distinct disadvantage in dealing 
with German armor that already has 
proved itself superior in some te. 
spects. 

“While our Sherman tank crews 
performed brilliantly in outmaneuy. 
ering the Nazi Panthers, Tigers and 


Royal Tigers when the going was 
good, they are now finding it impos. 
sible to get off the roads to maneuver 

“This is where German superior. 
ity in firing power an erensive 
armoring has shown up ull cate 


gories—medium and light tanks as 
well as tank destroyers. 

“An example of this superiority 
was demonstrated before Houffalize, 
when two American tanks were sent 
up to the brow of a hill to get off a 
couple of quick shots at a Panther 


and then retire. The Germans got off 
seven shots while the Americans got 
in two.” 


Too Much on Drawing Boards Only 


Our 76-mm. high velocity gun and 
105-mm. can punch through German 
armor, but only at close range. Both 
are outclassed for tank and anti-tank 
use by the new German 88-mm, 
writes Hanson W. Baldwin in the 
N. Y. Times. 

The Germans have had jet planes 
in the air since June. Ours are either 
on the drawing boards, in_ pilot 
plants, or on our own flying fields— 
at least not on the fighting fronts 
Our V-1 and V-2, etc. bombs may 
number in the tens of thousands, but 
they are not where the fighting go 
on. In our winter campaign, ow 
G.l.’s often had to improvise snow 
camouflage with sheets, lace curtains, 
etc., taken out of houses in occupied 
territory. 

The German infantry soldier 
better equipped than ours as to boots 
raincoats and completeness of com 
fort and medical equipment 
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rents are inferior to those of the 
British. Though we ridicule the Japs 
for copying us, we do much copying 
ourselves. 

It was told us with pride that we 
had reassembled a German V-1 bomb 
from original and improvised parts. 
We have no evidence yet that we 
have a better V-1. The son of a steel 
worker wrote back from Belgium: 
“Make your steel armor plates thicker, 
Pop.” 

Hanson W. Baldwin blames Armed 
Forces red tape, and advocates a Con- 
gressional investigation to determine 
why the time lag between blueprints 
and delivery to battlefields is so long. 
Of course, Baldwin is conservative to 


the point of pessimism. On Jan. 16 
he wrote: “The Russians should be 
in control of Warsaw by the spring 
thaws. Actually they were there on 
Jan. 


But we need our Baldwins lest we 
become too smug. 


Fruit and Anti-Friction Bearings 


“Don't Eat Fruit Here.” 

We saw that sign repeatedly when 
taking a 3-hr. tour through the Gwy- 
nedd plant of SKF Industries, Inc., 
a 45-min. bus ride from the N. Phil- 
adelphia station of the Pennsylvania 
Railroad. Finally we asked the why 
of that sign. “A squirt from a grape- 
fruit would corrode these sensitive 
bearings—those that are still dry and 
not protected by oil film,” we were 
told. 

This anti-friction bearing plant is 
a model of modernity. There are no 
windows—to aid rust and dust pre- 
vention. In some departments Pre- 
cipitrons attract out of the air all 
dust particles; temperature is kept at 
75 and humidity at 40; floors are kept 
waxed in a way reminiscent of a 
Fibber McGee program; women wear 
non-lint producing dresses. Reports 
of weather outside are posted hourly 
to satisfy the curiosity of workers in 
this windowless factory. 

The plant was built in a cornfield, 
miles from anywhere. But already 
this 2-yr.-old plant is obsolete from 
the standpoint of the next war, for it 
should be underground. 

Bearings for turbo-superchargers 
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are made more accurately and pain- 
stakingly than are parts of $100 
watch. Dimensional limits of some 
parts are held as close as 25 millionths 
of an in., and surface finish as close 


accuracy required of anti-friction 
bearings is of a degree seldom at- 
tained in ordinary toolmaking. 


Unlike toolmaking, however, these 


bearings are mass produced by semi- 








STRESS PELIEF By GILBERT 


























as 3 millionths of an in—and on a 
production basis of thousands of 
bearings. 

Products of this plant are prepon- 
derantly for aircraft. Rings, balls and 
rollers are of high carbon chromium 
steel of exacting analysis; retainers 
are of pressed steel, aluminum and 
bronze. 

We also spent 3 hr. in the plant 
of Hyatt Bearings Div., General Mo- 
tors Corp., Harrison, N. J., the oldest 
manufacturer of roller bearings. We 
were told that few realize that the 


skilled help, possible because of accu 
rate gaging methods in the hands of 
constantly vigilant inspectors. Often 
two inspectors work with three pro- 
ductive workers. 

For aircraft engine turbo-super 
chargers Hyatt builds roller bearings 
that run at 30,000 r.p.m. at 325 to 
350 F. By heat treatment, the steel is 
stabilized so that it keeps its original 
dimensions. Bearings made by Hyatt. 
used in catapults that launch air- 
planes from the decks of ships, must 
sustain loads of nearly 1,000,000 lb. 
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A special problem was making the 
steel collar for a “bearing for the 
Oerlikon anti-aircraft gun. It must be 
soft at the ends so that it would bend 
to hold the roller retaining rings, but 
hard on operating surfaces.’ In solv- 
ing it, Hyatt made an important new 
contribution to induction heat treat 
techniques. As a Hyatt man explained 
it: “We have done similar to soft 
boiling one small section of an egg, 
while hard-boiling the bulk of it.” 

The smallest of all bearings is only 
0.1063 in diam. with three steel balls 
in it, measuring 0.03937 in. diam. 
The Norden bombsight has 35 differ- 
ent sizes and types of ball bearings. 
The Flying Fortress contains 3,141 
bearings. A B-29 would require a 
Tarzan to handle the controls, were 
there no bearings. 

To sum up by quoting an Army 
authority, Napoleon’s army fought on 
its stomach, while today’s highly 
mechanized fighting forces fight and 
travel on anti-friction bearings. 


“Tankdozer Came by Accident 


Funny, how so many inventions of 
man come by accident. The flotation 
process in mining came about when 
a metal miner’s wife washed her hus- 
band’s overalls in sudsy water, notic- 
ing that metal particles floated in the 
suds, while impurities sank to the 
bottom. 

An experimenter tried smelting 
iron ore with coal in place of cus- 
tomary charcoal. He gave up in dis- 
gust, slammed the furnace.door shut 
and went home to lunch. Amazed 
was he, upon returning, to find per- 
fect combustion and smelting. His 
successful pioneering eventually led 
to smelting with coke. 

More recently on one of the South 
Pacific islands a “Seebee,” riding a 
bulldozer, charged a Jap pillbox with 
his blade raised for protection, then 
scooped up earth and smothered the 
pill box. That improvisation on the 
spur of the moment sired the new 
“tankdozer,” our new secret weapon. 
Here a huge bulldozer blade is 
mounted on an M4 General Sherman 
tank and combines some of the best 
features of both machines—the ter- 
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rific work power of the bulldozer plus 
striking and protective ability of the 
tank. The blade is no mere razor 
blade, weighing 314 tons. ° 

The tankdozer is, of course, not 
used in ordinary construction work, 
but rather where construction is un- 
der enemy guns and where it is nec- 
essary to break roadways and perhaps 
in impromptu manner smother an 
enemy pillbox. 


Materials and Prices 


Where mere quantity of material 
for your money is concerned, plastics 
and steel are now on a price parity. 
Thus, as to a household gadget, where 
no particular strength is involved, a 
plastics and steel gadget are com- 
parable on a dollars and cents basis. 
This was the gist of a statement of 
George De Bell, plastics consultant, 
New York, before a group of plastics 
men. 

He pointed out that though the 
cheapest soft carbon steel is around 
2c per lb. and general purpose phe- 
nolics about 13c per lb., the latter, 
being lighter, gives more bulk for 
your money than steel. Each costs 
about $1 for 150 cu. in. 

On this basis, nylon, one of the 
most expensive plastics, costs about 
$1.65 per lb. and one gets only 15 
cu. in. per dollar. In the competition 
that will follow the war among ma- 
terials, design engineers and purchas- 
ing officials will be very much con- 
cerned with thousands of compari- 
sons similar to these. 

Doubtless values will be fluctuat- 
ing constantly, and a price setup fot 
one month will be out of date six 
months hence. Have your slide rules 
and tables handy, boys! 


Off the Beaten News Path 


Vital steel tubing was needed at 
the Bridgeport, Conn. plant of G.E. 
to keep bazooka manufacture on 
schedule. It was loaded in a mid- 
western city on a truck driven by 
Roy (Curley) Johnson, veteran of 
13 yr. of driving trucks over the Al- 
leghenies. On this trip with tubing 
he hit his worst snowstorm over the 


mountains, It took 24 hr. to drive 
the first 67 miles. He pushed ahead 
past stalled cars, with snowdrifts con. 
stantly growing. At W. Springfield, 
Pa., drifts were so high that snow was 
going over the truck’s cab. 

Stalled at last, he battled on foot 
four miles to a phone. He called his 
home office; they called Washington, 
who in turn called the Philadelphia 
Ordnance district, who in turn cop- 
tacted the Pennsylvania state police. 

A relief convoy was formed in a 
matter of minutes. This consisted of 
a snowplow, truckload of cinders and 
a patrol car. They found an endless 
line of trucks ahead of the tubing 
truck, in some places two or three 
abreast. With the snowplow in the 
lead, they blasted a new road around 
drifts and stalled cars. 

When Johnson's truck pulled into 
Bridgeport, he closed his eyes for the 
first time in four days and nights, 
Twenty minutes after his arrival the 
steel tubing was being fabricated into 
bazookas. Wonder if each bazooka 
will have a stormy career? 


When the bill collector of a large 
store tried to collect the $195 debt 
from the owner of a so-called worth- 
less tin mine, the penniless owner, in 
desperation, turned over the mine to 
him in lieu of payment, states Coro- 
net magazine. The store officials fired 
the debt collector for this supposedly 
piece of bad business. They threw 
the certificate of mine ownership out 
the door along with the bill collector. 
He pocketed the certificate and an 
aged uncle paid the $195 to save the 
family honor. 

The uncle advanced $300 more for 
working the mine. Along with his 
wife and two laborers they started 
hauling ore and rock out of the mine, 
living like hermits in the mountains. 
With his meagre profits the owner 
bought additional and adjacent land. 
Five years later the mine owner sold 
49% of the mine to a large New 
York bank for $50,000,000. 

This bill collector was Simon Pa 
tino, tin king of South. America, 
whose tin is helping keep the wolf 
from the door in the Allied effort i 
this war. 
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Graph illustrating shortages, a rising one... . 


Steel operations, 89.3%, lowest 


since ] 1942. Winter, rather than worn equipment. ... Zinc will be 
dllocat ain Tin can salvage to be nation-wide. ... They change the rules 
on lead allocations... . Prices of pig iron and chromium chemicals rise. 
We're rt 3,000,000 tons of steel for second quarter. . . . France given 
100,000 tons of steel. 

Germany and Japan really know steel shortages. . Philippines supplied 


Japs with iron ore, manganese and chromium. . . . History book material on 
ordnance and military strategy now being formulated. ... Lindbergh had warned 


on Germany's underground plants... . But one pre-war statement went sour: 
that Hawaii was impregnable. Russians don’t count on rabbits out of 
hats When our 240’s fre, the Krauts don’t try to fight... . West Pointers 
of 1950 will discuss 1945 tanks, guns and air bombing. 

"Germans would have won if they had waited and accumulated.” ...Housefly 
has better gyroscopes than we... . Let employees see the product grow.... We 
itudy captured equipment. ... Japs don’t stint on alloys. Germans have 
improvised and changed their metallurgical formulas. .... Army Ordnance bursts 
mto song... . China needs up-to-date technical articles. 


Steel and Metal Shortages Are Intensified 


That old bugaboo, shortages, has 
been hovering like a vulture over our 
war production again. Steel ingot 
production at mid-February fell to 
89.3% of capacity, the lowest in per- 
centage since July, 1942. A severe 
winter blocked roads and kept work- 
ers from steel plants and hindered ar- 
tival of fuel and other raw materials 
at plants. Not only are steel output 
and supply at the mills cut, but many 
Consumers of steel have let inven- 
tories sag to low levels on belief that 
the European war would end in 1944. 

Zinc will shortly join the length- 
ening list of metals that will again 
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be placed under allocation, having 
gone off allocation on Sept. 15, 1944. 
Indicated 1945 consumption of zinc 
is 1,078,000 tons, compared with in- 
dicated production, including im- 
ports, of 870,000 tons. 

Greater need for tin is indicated 
by the new WPB order requiring 
household processing of used tin cans 
throughout the United States, where- 
as previously it had been confined to 
cities of at least 25,000 population in 
33, designated states. 

Manufacturers and distributors of 
specified non-essential products con- 
taining lead were prohibited from 





by Harold A. Knight 


News Editor 


further sales, as of Feb. 28, typical 
items being badges and emblems, cos 
tume jewelry, games and toys, statu 
ary and art goods. At the same time 
a more liberal use for civilians is al 
lowed in the form of storage bat 
teries, lead for X-ray, abrasives and 
grinding wheels, battery cables, cold 
drawing of wire, and other uses. 


Pig Iron Follows Previous Steel Price Rises 


More price advances have taken 
place, the leader being pig irort, up 
$1 per ton, the first change since 
July 194] 
costs had risen $4.79 per ton. Primary 


Meanwhile. produc rion 


chromium chemicals have been ad 
vanced 25 to 75 cents per 100 Ib., the 
first change since July, 1941. 

To get back to steel, stated require- 
ments from all claimant agencies for 
the second quarter are about 3,000,- 
000 tons in excess of estimated sup- 
ply. Hence, all claimants will suffer 
very substantial reductions, including 
the military. Mere civilian needs may 
not be allotted a pound, while essen 
tial civilian requirements, such as rail 
roads and farm machinery, may be 
cut severely. 

France has been granted 100,000 
tons of steel for first quarter for re- 
habilitation, which is necessary if the 
French are to give active help in 
fighting the Germans. 

It is interesting to note that steel 
production cuts were not due to 
breakdown of machinery, as would 
be expected after so many months of 
100% operation, but rather because 
of the severest winter in 25 years in 
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several sections of the country. 


Look at Germany and Japan re Steel 


However, our own shrinkage in 
steel supply is nothing in comparison 
with losses by our enemies. Ger- 
many’s steel making potential is prob- 
ably only one-third that of three years 
ago when the Nazis had overrun 
most of Europe. Japan has received 
serious blows, not only from Super- 
fortress bombings of iron and steel 
plants and steel-using manufacturers, 
but from loss of the Philippines. 

In 1940 Japan obtained 1,310,805 
net tons of iron ore from the Philip- 
pines; in seven months of 1941, 954,- 
300 tons. In 1940 Japan received 
50,000 tons of manganese ore and 
probably impressive tonnages of 
chrome ore. 


Lindbergh Warned of Underground Plants 


What munitions we produce today, 
what we fail to produce and how we 
use our weapons will be the subject 
of discussions for many years to come. 
The Russians are inclined to belittle 
the effects of our strategic bombings. 
Only. recently they captured a tre- 
mendous German plant underground 
in Silesia, 100% in working order. 
Which reminds us of an article writ- 
ten by Charles Lindbergh several 
years before this war started and fol- 
lowing his tour of Germany and 
Russia. 

Lindbergh commented on the hun- 
dreds of German plants even then 
underground, complete in every de- 
tail, with hospitals, dining rooms and 
even with sharpened pencils on every 
desk, though the plants were not then 
operating. Since then the Germans 
have doubtlessly built hundreds more 
underground plants. 

We haven't heard much about 
Russians bombing since their war 
with Finland. Their wonderful suc- 
cess on the Eastern front seems to be 
due to the old fashioned football tech- 
nique of mass play rather than razzle 
dazzle hipper dipper plays. Does this 
set the pattern for future wars? 

Speaking of articles before the war, 
we recall one in Collier's around 
1938, in which it was claimed that 
Hawaii and Pearl Harbor were im- 
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pregnable. We hope the author was 
not killed when the Japs blasted 
Pearl Harbor. 


“Sunday Quarterback” of 1950 


Then again there will be “Sunday 
quarterback” discussions after the war 








“Know How” to China 


One hears much about our 
“bank of metallurgical knowl- 
edge” as an important weapon 
for winning the war. Rival 
companies have shared their 
"know how” and trade secrets | 
with abandon, as is called for 
in a war for survival. | 
| But consider the Chinese. | 
They have virtually no techni- | 
cal literature of a date later 
than 1938, according to the 
American Iron and Steel Insti- 
tute, a plight discovered by H. 
W. Graham, Jones & Laughlin 
Steel Corp., who accompanied | 
Donald M. Nelson to China. | 
| For the present China needs | 
data essentially practical in na- | 
ture (shall we say, such as is | 
published in METALS AND | 
ALLOYS?) — articles on raw | 
materials, iron and steel pro- | 
duction, rolling, heat treating, | 
welding, machining, foundry 
practice, and shop kinks and 
procedures. 

Following this suggestion, | 
the Steel Institute is dispatch- 
ing text books and clippings 
from technical journals in 50- 
lb. bundles by airplane. 

This backwardness is also 
noted among the Japanese, as 
revealed in this department, 
this issue, under the heading 
"Metallurgy of Captured Equip- 
ment.” 
































on why we did not use more heavy 
tanks and guns. During the invasion 
of Italy it was a long time before any 
gun larger than the “Long Tom” ar- 
rived. For many weeks German guns 
outranged ours. 


When we finally get our 240 how. 
itzers on the scene, we “go to town,” 
A letter from Col. Atwood, distric 
chief, Rochester Ordnance District, 
to American Car & Foundry Co, 
whose Buffalo plant is making 240. 
mm. shells, states: “Official reports on 
the battle performance of the 240. 
mm. howitzer state that prisoners of 
war fear this weapon more than any 
other produced by the U. S. A stand. 
ing order among the Germans is to 
cease firing and take cover immedi- 
ately until the hostile firing ceases,” 

It is no wonder there has been a 
call for much more heavy ammuni- 
tion and big guns, and it is too bad 
we allowed shortages to develop. The 
Russians have achieved their success 
with big guns and big tanks and old 
style football tactics. Of course, we 
have been limited by need for am- 
phibious landings, which necessitates 
only lighter material at first. 


Today To Be Textbook for West Point 


So, about five years from now we 
can picture somewhat this conversa- 
tion around the fireplaces in the 
lounging halls at West Poin 

“You say strategic bombings are a 
failure because plants go under- 
ground. Yes, but how are you, who 
favor big-time ground operations, go- 
ing to get your 240 howitzers through 
the snow, muddy roads, flooded 
streams? You say again that the 
super heavy tanks, like the Germans 
of 1945, are far superior to the medi- 
um tanks like the American Sherman. 
Well, they are if you always have 
paved straight roads for operations. 
But tank battles are fought in the 
fields where a fast-moving tank can 
run circles around a “Tiger’ or Pan- 
ther’.” 

Yes, they'll still fight the battles 
of production, strategy and tactics. 
But you and I, reader, will be dis 
cussing whether plastic or metal egg 
beaters are superior. 


17 Engineering Societies Meet 


“The Germans would have woo 
the second world war if they had 
taken more time and accumulat 
more weapons and hit all surrounding 
nations simultaneously,” stated Regt 
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nald E. Gillmor, president, Sperry 
Gyroscope Co., Inc. before the con- 
ference of engineering societies com- 
mittee on war production in New 
York on Jan. 30. 

“The Germans are by no means 
through. They are now straining in 
the chemical, explosive and atomic 
fields. We've got to rush to beat 
them in the time element. Other- 
wise the Germans may yet develop 
the atomic bomb and defeat us. 

"In case of Allied defeat we'd be 
an island in a world of war-torn frus- 
trated people. Twice we have learned 
that unpreparedness is an incentive 


to being attacked. Let's hope we have 
learned our lesson.” 

Mr. Gillmor started his talk with 
the statement that gyroscopes are not 
the sole product of man. There are 
gyroscopes on the wings of the com- 
mon housefly. Moreover, he doubts 


whether man, despite his creative 
mind, will ever catch up with nature 
on the matter of efficiency-weight. 
(In a previous issue we commented 
on the perfect radar equipment of the 
bat. ) 

As to the panel meetings, we were 
particularly impressed by an idea ad- 
vanced by Col. George S. Brady, 
Douglas T. Sterling Co., on advan- 
tages from good layout of plant fa- 
cilities and economic routing of ma- 
terials, 

“Employees should see the product 

grow, he said. “When workers are 
divided into small groups and con- 
fined in small rooms, they lose the 
over-all picture of the progress of 
the product. Knock out the parti- 
tions and let them see the final prod- 
uct being assembled. This arouses 
their zest, spirit of team play and 
competition. It is inspiring to work 
in a large automobile plant where a 
chassis at one end of the assembly 
line emerges from the other end as a 
finished automobile. 
“Plant lay-out is not a one-time 
job. It is continuous. The engineer 
should have cardboard models of 
quipment, sized to proper scale and 
constantly shuffle them around to 
study a better arrangement. A plant 
should use clever flow-sheets.” 

At one of the panels they discussed 
modern steel and metals for railroad 
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rolling stock. The speaker always con- 
cluded: “The railroads will install it 
if costs justify it.” We wonder some- 
times if engineers look at costs broad- 
ly enough. For instance, in case of a 
light weight freight car, do they con- 





effective help towards winning wars. 
By examining closely captured enemy 
equipment one may get pointers in 
the field of metallurgy, engineering 
design and state of supply of major 
and alloying metals in the hands of 
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“I started this little side-line to help pay this year’s income taxes.” 








sider completely—not merely the 
initial cost—a host of other factors, 
such as less wear and tear on rails, 
less power to move, less time in the 
repairshop, etc.? We sometimes won- 
der if oldtime industries, such as rail- 
roads, are sufficiently bold, experi- 
mental and adventurous. 


Metallurgy of Captured Equipment 


Studying your enemy is always an 


the enemy. Germans apparently do 
not heat treat as much as we, at least 
with magnesium alloy castings, sug- 
gesting that perhaps Americans over 
do heat treating. 

Results of studies are contained in 
an interesting 32-page article in the 
February issue of Metal Progress, as 
written by J. R. Cady, H. W. Gillett 
and L. H. Grenell. Unfortunately, sel- 
dom is any mention made of enemy 
equipment later than that made in 
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1942. 


Since that year important 
changes may have been made. 

The Japanese have apparently made 
no important metallurgical innova- 
tions, but copy the old formulas that 
are at least 10 years old. They are 
lavish in use of alloying elements, 
apparently having stockpiled copi- 
ously for years. They use tungsten 
especially liberally, possibly because 
of nearness to the world’s largest na- 
tural resources in China. 

Tin, as a residual, appears almost 
everywhere, apparently contained in 
imported from the United 
States, perhaps in form of compressed 
and baled tin plate scrap. The Jap- 
anese apparently make no attempt to 
segregate scrap; the Germans segre- 


SC rap 


gate with meticulous care 

The Germans reveal marked dearth 
of copper and nickel. At the start 
of the war, copper shell cases were 
plentiful, but gradually gave way to 
copper clad, copper plated and, final- 
ly, steel with a lacquer finish. Driv- 
ing bands on shells that engage the 
lands in the gun barrel were first 
copper but more lately powdered 
iron— instead of rings, strips that dis- 
integrate when chiseled off, but ap- 
parently good enough in_ service. 
Thought on what effect an iron strip 
abrading against a steel gun barrel 
has leads to pessimistic conjecture. 

The Germans use much chromium, 
molybdenum and vanadium, though 
somewhat sparingly at times. They 
are somewhat profligate with tung- 
sten, shooting it away as bullet cores 
in form of tungsten carbide, whereas 
Americans would conserve it for 
Germans are skillful at im- 
provising when supplies of a certain 
element are scant. The Japs stick to 
their formulas, come hell or high 
German welding sometimes 
seems careless, but often they use it 


as a seal rather than a joining me- 


rools. 


water. 


dium 

Germans are bold in innovations. 
Thus, an airplane front cam follower 
guide contained 5.5% Ce, 1.5% Mn, 
balance magnesium, which holds 
strength at elevated temperatures and 
is perhaps used because of ease of 
forging. Some of their innovations 
are a bit shocking to an old-line ma- 
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terials engineer, but since service tests 
show the materials usable, the Ger- 
mans care not about theory. 

The Japanese are woefully igno- 
rant apparently on certain modern 
American practices. By spectrograph- 
ic analysis an American can soon 
segregate mixed scrap. Japanese will 
make a beautiful articulated rod for 
an aircraft engine, then stamp it 
deeply with steel stencils with identi- 
fying marks, thus setting up concen- 
trated stresses. Germans mark with 
ink or etch lightly. 

In certain applications it was evi- 
dent that the Germans are “playing 
with needling” or use of intensifiers 
in the form of boron, though usually 
where steel already had ample hard- 
enability without it. The introduction 
of the welded armor-piercing pro- 
jectile illustrates the length to which 
the Germans will go. 

American experts wonder whether 
the welded projectile has advantage 
over a solid one of proper harden- 
ability, with proper differential heat 
treatment. The German welding job 
is not easy. The forged tip needs a 
special electrode fixture, the rolled 
base another, with special precautions 
for a good electrical contact for the 
needed high amperage. The butt- 
welding equipment is expensive. 

The Germans build up their alloy 
steel on a chromium basis, with 
molybdenum as an auxiliary and in- 
dications of a huge stockpile. Man- 
ganese is less prominent than chro- 
mium, apparently being conserved. 
Silicon is used freely at times, but as 
a last resort. The Jap steels average 
decidedly higher in sulphur and phos- 
phorus than the Nazi. 

Apparently the Germans resort to 
a die forging that would ordinarily 
call for a succession of dies. But they 
cast a slug roughly to shape, using 
but one die. German workmanship 
as to finish and dimensional toler- 
ance is consistently mediocre though 
usually adequate for the use in- 
tended. Much harid labor goes into 
Jap work—and German, too. 


Super-Duper V-Weapon 


Army Ordnance has at last in- 


vented a secret weapon to put an end 
to all previous secret weapons. Tep. 
tatively called V-S, it may prove 
more powerful than that dream of 
inventors—the atom smasher. The 
launcher of this weapon waves a stick 
and chants; “A-one, a-two, a-three” 
—and the missle bursts—into song. 
The “S” in “V-S” means “song.” — 
The ditty is “Ordnance Cannon 
March,” ‘in four flats, march tempo, 
6/8 time. We quote the chorus: 


“Ar-my Ord-nance-will always 

Speed arms for vic-to-ry! 

Toil un-til the world is free! 

Ar-my Ord-nance for-ev-er 

Guards the light of lib-er-ty 

We've gath-ered here, so rise 
and sing! 

Let’s give a cheer and make it 
ring— 

The Ar-se-nal of De-moc-ra-cy!” 


The march is dedicated to Col. W. 
E. Larned, commanding officer, Pica- 
tinny arsenal, and Mrs. Larned. It is 
suggested that the march be played 
and sung at all functions of the Ord- 
nance Dept. and Army Ordnance 
Assn. “wherever occasion provides. 

We recall a famous saying: “We 
care not who makes a nation’s laws 
as long as we know who makes its 
songs.” And a song of first world 
war days: “If he can fight like he can 
love—then it’s goodbye, Germany. 

To the latter we might add: “If 
Army Ordnance makes tanks like it 
makes songs, then goodbye to the 
whole cock-eyed Axis and sympa 
thizers.” 


469 Conventions Denied 


Out of 484 applications for ap- 
proval of scheduled conventions of 
meetings that came between Feb. | 
and Feb. 9, the War Committee on 
Conventions denied 469 applications, 
and approved only 15. Those denied 
include technical and educational so- 
cieties, medical, banking and bar 4- 
sociations, chambers of commerce, 
fraternal bodies, trade associations, 
women’s clubs, youth organizations, 
veterans associations, and agfi 
religious and labor groups; also festi- 
vals, trade shows and market w 
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Pe oods conversion 15 to 20% after V-E day against previous estimates 

f 4 irmed Services need brand new equipment against Japan. 
Opti predictions of our leaders often merely a poker game. ... Thus 
Admir:! Halsey out-bluffed the Japs. ... Surplus war goods at war's end may 
be 50 villions of dollars.... We're selling much surplus now. 

Ant: personnel mines sold for chicken feeders. ... Present surplus of 20 mil- 
lions nierely “peanuts”... . Regular trade channels to handle items... . Special 
alloy 's hard to sell. ... Among metal shortages are carbon steel, copper, 
Zinc, _ tin, antimony and steel scrap. ... Antimony used for cotton duck and 
battles)ip paints. ... Manpower shortage exaggerated. ... Technical men miss 
ther entions. 

M ptical as to whether Democracy can survive. ... Interesting facts 
about nesium.... People slow to accept new products—Andrew Carnegie 
lon red wrought iron over steel. ... U.S. to use 63 million lb. of “mag” 
yearl) Our cartoon touches on a horse and-buggy da’ product. ai po 
present three anecdotes of the hour... . Decentralization. ... Government cracks 
against foundries. 





Mostly Brand New Equipment for the Pacific War 


The fall of Germany will result 
in not more than a 20% conversion 
tO peace goods, in the opinion of 
William L. Batt, vice chairman, 
WPB, while certain other Washing- 


ton authorities make the figure as 
low as 15¢ 


®. This compares with 
106 


as a Washington estimate be 
tore the “Belgian bulge” and 70% 
estimated by a prominent automobile 
industrialist, as mentioned in these 
columns previously. 

When our fighters in Europe are 
transferred to the Pacific, they will 
in large measure need brand new 
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and different equipment, Mr. Batt 
points out. Men fightin 0 the trop- 
ics and many parts of tne Orient re- 
quire different clothing than service- 
men fighting in northwest Europe 
Weapons designed for the fairly good 
highways and rail transportation of 
Europe are not necessarily adapted 
to the primitive conditions in the 
Far East. 

Just the mechanical job of clean 
ing, repairing and packing much of 
the equipment so that it could be 
shipped to the Pacific is an “appall- 
ing” job and often not practical. Mr. 





by Harold A. Knight 


Editor 


Batt further said that the Japanese 
army is numerically as large as the 
German army was at its peak and 
has completely unknown powers of 
resistance where it fights in tremen 
dous masses of men. 


Poker, or “Psychic” Bids in Bridge 

Yet when the layman hears such 
drastic statements one wonders whe 
ther the speaker is sincere or is bluff 
inp the enemy Or even Our OWD side 
It will be recalled that Admiral Wil 
liam F. Halsey, Jr. stated on Jan. 1, 
1943 that the Axis would be de 
feated during that year. It was later 
explained that it was a bit of poker 
playing on the part of Admiral Hal- 
sey. It was uttered originally during 
our darkest days of naval weakness. 
Halsey, by making such a bold state- 
ment, apparently confused the Jap- 
anese about our strength, or lack of 
the same. It may have warded off 
attack, when such an attack might 
have been fatal. 

Possibly predictions by Eisen- 
hower, Montgomery, Churchill, et 
al, that the Germans would be licked 
by Christmas 1944 was designed as 
a bit of poker playing. Trouble is 
that, as in bridge game, a bluff 
bid by one may fool the partner 
worse than the opponents. We won 
der now if the Japs are really going 
to be as tough as men like Under 
Secretary Grew and some of the 
military insist? 

We Americans often overempha- 
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size trends. At the time of the Bel- 
gian bulge we regarded the situation 
with too much seriousness, and there 
is the chance we are today far over- 
producing, though that, of course, is 
a better failing than “too little and 
too late.” An authority remarked just 
the other day we'll find ourselves 
with ridiculously stupendous surplus 
materials at war's end. 


Surplus War Goods to be Colossal 


Mr. Batt estimates surplus war 
goods on hand at war's end at 25 to 
50 billions of dollars. One paradox 
is that one branch of the Services or 
Government is placing certain items 
in the surplus goods warehouses at 
the same time that other branches 
are placing fresh orders for the same 
goods with the manufacturers. It 
resembles the confusion in the food 
situation where it has been strongly 
advocated that one man be placed at 
the head. 

Our surplus goods disposal officials 
are working feverishly to get such 
goods out of warehouses and to ci- 
vilians immediately to make way for 
the tremendous stocks to arrive later. 
They are even trying to dispose of 
items left over from War I, such as 
horse-drawn ambulances. 

Silver spurs to the extent of 30,000 
have been sold to sponsors of the 
Heigh-Ho Silver radio program. 
There are such items as jackasses, 
pigeons, trucks, crane booms, shot 
guns, cartridge belts, bolts and nuts 
and hand grenade aprons. 

Some clever adaptations to peace 
use have already been made. Anti- 
personnel mine containers have been 
adapted to chicken feeders. It is sug- 
gested the shot guns (used to train 
aviator gunners in flexible gunnery 
schools) be sold for a certain kind 
of weddings! 

Who would like a nice pair of 
homing pigeons? But you'll have to 
keep them confined — otherwise 
they'll fly to their Signal Corps home. 
You can use them only for their 
eggs and offspring, the latter know- 
ing no Army home. Present surplus 
war goods are valued at $20,000,000, 
but we were told this is merely “pea- 
nuts” by comparison with the final 
showing which will bulge out of 
warehouses worse than the Belgian 
bulge and tax the facilities of all 
outdoors. 


Would Sell Through Normal Channels 
Officials are trying to sell the 
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goods through normal trade channels 
and well established concerns, with 
the tendency towards sealed bids. 
Speculators are usually avoided, but 
in many instances are dealt with be- 
cause of the tendency of regular 
trade channels to want only “hot” 
items. 

A new racket is the tipster sheets 
on surplus materials which promise 
“large and easy profits” and flood the 
public mail. For a substantial fee 








Democracy Survive? 


Many are too smug about 
this democracy of ours. This 
smugness is due to our pros- 
perity in peace, to the fact that 
we have never yet lost a war, 
and because we are now ma- 
jor factors im the certain win- 
ning of the greatest, most dif- 
ficult war in history. 

Yet he who could have lss- 
tened to a recent talk by Ches- 
ter Bowles, director, OPA, 
would have had that smugness 
dented—perhaps turned into 
general alarm. He said that a 
famous and level-headed Swed- 
ish writer had recently sized up 
American democracy in a book 
and that his conclusions are 
not reassuring. 

The whole world is watch- 
ing us and is apprehensive as 
to whether our democracy wll 
stick. If we dwide up into 
groups and fail, we'll be the 
laughing stock of the world. 
We'll be insecure ourselves and 
tough for other nations to live 
with, 

Mr. Bowles believes that this 
Swedish writer misses the flex- 
ibility of the United States 
and its ability to unite and 
learn necessary lessons under 
pressure. We are even now de- 
termined io reach the goal of 
necessary production to afford 
necessary employment. 




















these promise “inside information” 
that will get purchasers in on the 
“ground floor.” But they offer noth- 
ing that a business man cannot get 
himself by inquiring at a disposal 
agency. 

Difficult to dispose of are the many 
special steels, of special alloys and 
heat treatment, of which there are 





millions of dollars worth. Standard 
steels move freely. 

As to war plants, probably half 
will be absorbed by the people who 
now operate them. The Services wij} 
retain some as stand-by plants fo; 
emergency. Larger plants may wind 
up in multiple tenancy. 

The principal disposal agencies 
are: Treasury Department, for cop. 
sumer goods; Reconstruction Finance 
Corp., for plants, machine tools and 
other capital and producers’ goods: 
War Food Administration, food: 
U. S. Maritime Commission, smal] 
vessels and marine equipment; and 
National Housing Agency, war hous. 


ing property. 


New €ra of Basic Metal Shortages 
When Victory-in-Europe day did 
not come by the end of 1944, as had 
been predicted in many high quar. 
ters, and when it became evident that 
our production would have to be 
stepped up as never before, it was 
predicted at Washington that we 
would have a new era of shortages 
of basic materials. These predictions 
begin to become evident. 
Manufacturers of consumer durable 
goods must operate during second 
quarter with 23142% less carbon 
steel and 10% less copper ‘\ian for 
the first quarter. In carbon srcel total 
allotments are being cut over 1,000, 
000 tons. Zinc has become tighter 
and allocations among users more 


severe. The Government has placed 
new and tighter controls over tin as 
the stockpile has reached a ‘ danger- 


ously low level.” Imports fall 25% 
short of the nation’s needs. Mean- 
while, the U. S. is paying Bolivia 
63 cents per pound for tin as against 
60 cents previously. 

Government stockpiles of lead are 
down to 60,000 tons as against 90, 
000 tons at the start of this year, al- 
though the situation should be bet- 
ter by June 1 when supplies from 
Australia and Argentina should have 
arrived. 

A scarcity that has received 0 
publicity is antimony, where stocks 
of “regulus” are down to 1,000 tons, 
whereas a recent month’s demand 
was 1,500 tons. This metal makes 
fire-proof cotton duck for tents and 
tarpaulins, and is an important 1 
gredient of battleship paint. It has 
been suggested that instead of alloy: 
ing antimony with lead for storage 
battery grids, calcium be used. New 
WPB orders allow purchase of only 
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124 Ib. of antimony per month with 
allocation, as against 2,240 Ib. pre- 
viously. 

Stocks of heavy melting steel scrap 
have dropped to dangerously low 
levels, or to those of 1942 when 
some open-hearths shut down be- 
cause of shortage. The deficit is now 
250,000 tons between requirements 
and present monthly supply. 

Apparently our manpower situa- 
tion is mot as critical as pictured 
by those hysterically-inclined a few 
weeks ago. It comes to light that 
in many instances there has been a 
waste of manpower. Many plants 
have hoarded workers; in several 
instances thousands of workers re- 
leased from one plant have not been 
hired by others in the same locality; 
and often there has been loafing on 
the job. 


Strike Record ‘Good”—On Paper 


Contrary to what the average citi- 
zen who reads the newspapers may 


believe, labor's strike record is quite 
remarkal (and on the favorable 
side ). istead of increasing, the 
number of man-days lost to strikes 
has declined over the period 1942, 
1943 and 1944,” states no less an 
authority chan J. A. Krug, head of 
WPB. ‘hus, in November 1944 
only 0.1‘. of available working days 
were los: because of strikes. Such 
strikes as still occur are of shorter 
duration and involve fewer workers. 

Many members of technical so- 
cieties are feeling the hardship be- 


cause of the ban against conventions 
and the lack of exchange of technical 
information. So far the Office of 
Defense Transportation has been 
tough in sanctioning conventions— 
a small March of Dimes convention 
and one of the Red Cross being the 
record to date. Congressmen become 
especially indignant when religious 
groups are turned away. 

_ Progress since the first World War 
is Measured in part by these facts: 
The 75-mm. gun of War I weighed 
1,015 Ib. against 410 Ib. today—a 
direct measure of improved metal- 
lurgy. The range of our artillery in 
general has been increased 40 to 
50% over that of War I. 


Magnesium —In a Nutshell 


Not for a long time have we seen 
‘© Many interesting facts concerning 
magnesium crammed into one pre- 
‘entation as that delivered by Dr. 


APRIL, 1945 


Willard H. Dow before the special 
committee of the Senate to study 
problems of American small business. 
We quote excerpts and paraphrase 
other sections. 

“Magnesium as a metal has been 
known for more than a century, but 
only for about 25 years has it de- 
veloped as a structural metal. It re- 


metal magnesium is accepted only in 
one industry where weight is para- 
mount—the aircraft industry. 

“It is useful to know that mag- 
nesium is available to us in limitless 
quantities, either in ores or in brines, 
and that the only limit to our pro- 
duction is the amount of electricity 
we can generate.” 
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“WPB ordered us to sandwich in our essential peace product.” 








mained as a curiosity except for its 
use in flares until it was discovered 
that, if other metals were mixed with 
it, the alloy gave magnesium a new 
character and it became a very tough, 
but easily machined, corrosion-resist- 
ing metal. 

“The public in the past has not ac- 
cepted new products quickly. Andrew 
Carnegie believed steel was inferior 
to wrought iron as a structural mate- 
rial, and fought steel as long as he 
could. Until a few years ago weight 
has always meant strength. It took 
steel a long while to be accepted; 
aluminum is not yet wholly accepted, 
and it is not strange that the baby 


During 1941 production was 32.5 
million pounds, all from Dow. Since 
then the Defense Plant Corp. has 
financed construction of 13 produc- 
ing plants, with the U. S. capacity 
now 600,000,000 Ib. yearly. Fabri- 
cators number 91, some wholly or 
partly owned by D.P.C. The realized 
production in 1943 was 374.6 mil- 
lion pounds; in 1944, 336.6 million. 
Consumption in 1943 was 332.2 mil- 
lion; in 1944, 316 million. In each 
year structural uses, mostly for air- 
planes, absorbed about half. 

Production of magnesium has ex- 
ceeded war consumption and at pres- 
ent 10 plants, with 85% of total 
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capacity, are shut down, with a stock- 
pile of 100 million Ib. 

“We are guessing that the country 
will be using 63 million lb. about 
the fifth year after the close of the 
war. Consumption ought to rise 
rapidly after we pass the 50 million 
mark, for the uses will sprout other 
uses. 

“We are planning a consumption, 
broken down as follows, in millions 
of Ib.: Aircraft 28, textile 6, manu- 
ally handled equipment 5, oil field 
industry 5, automobile dié castings 
5, busses, trucks and trailers 2, print- 
ing industry 1, other automatic ma- 
chinery 1, die cast consumers goods 
5, alloys with aluminum 3, and chem- 
icals and deoxidizers 2.” 

As to our present surplus plants, 
it is suggested that some be retained 
by the Government as stand-by plants 
for war emergency, perhaps to the 
extent of 200 to 300 million Ib., 
with the rest put up to lease or sale 
to private industry for civilian uses. 

Before the same Senate Small Busi- 
ness Committee there was further 
testimony On magnesium, and other 
light materials, by J. S. Laird, chemi- 
cal engineer, Ford Motor Co. He 
said that magnesium’s low modulus, 
softness and poor resistance to cor- 
rosion makes it unsuitable for many 
parts of an automobile or farm trac- 
tor. It is ruled out for all engine 
parts that are highly stressed, or must 
be wear resistant: also for water- 
cooled cylinder blocks and heads. 
Transmissions, chassis frames, axles, 
brakes, etc. are similarly excluded. 

Where magnesium castings might 
be used, as in oil pans, cover plates 
and other lightly stressed parts, they 
must compete with steel stampings 
or with aluminum castings. Here 
“mag” is at a disadvantage from cost 
—raw material and producing cast- 
ings, offset slightly by ease of ma- 
chining. Magnesium sheet in body 
work is hampered by lack of suitable 
welding processes. In automobile 
production one cannot capitalize on 
its light weight, as is done in air- 
plane production. 

But perhaps Dr. Dow visualizes 
the overcoming of many of these 
present disadvantages. 


Decentralization of Industry 


“There are in Ohio more than 200 
communities under 10,000 popula- 
tion that have one or more industries. 
Some of these have grown from 
little more than corner blacksmith 
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shops and are today employing 10 
or 20 workers. They are fashioning 
parts of war equipment, which in 
turn are assembled in the larger cen- 
tral plants. This decentralization is 
desirable, and we'll see more of it in 
the future.” 

So spoke T. M. Girdler, chairman, 
Republic Steel Corp. and Consoli- 
dated Vultee Aircraft Corp. Continu- 
ing, “I doubt that post-war industry in 
America is going to build tremendous 
factories in the cities but establish 
assembly plants in localities which 
serve localized markets. It will draw 
through endless ‘assembly’ lines on 
the smaller plants and factories for 
raw materials. American industry 
will expand until great areas will be 
half city, half rural. 

“Many of the workers in such fac- 
tories live on farms. When industry 
is slack they work on their land. If 
nothing else, they have their gardens 
and their chickens and a healthy, 
pleasant atmosphere in which to rear 
their children.” 


Americans Can Always Smile 


It is often said that the reason 
the Americans are such good soldiers 
is because they have the best sense 
of humor anywhere. One notes from 
news photographs the many humor- 
ous signs they invariably erect in 
newly-occupied territory. Perhaps we 
on the home, or production, front 
can well emulate their ever quick- 
ness-on-the-trigger to convert the 
serious frown into a smile. Since our 
last issue we've collected a few smiles, 
perhaps even a guffaw or two. 

General Campbell questioned an 
artillery sergeant in the mountainous 
Italian theatre on ammunition sup- 
ply. The sarg snapped to attention, 
beetled his brows, and replied: “Sir, 
I would describe the present ammu- 
nition supply in this sector as a lack 
of abundance.” 

As to the following anecdote, we 
don’t think the woman involved was 
as much of a sap as might appear on 
the surface. Perhaps she had once 
worked in a ball-bearing plant where 
she wore non-lint producing clothes, 
could not wear nail polish, lest it 
contaminate the product, and had to 
keep fingernails cut close lest they 
scratch the metal. At any rate, it was 
evidently regarded as funny by Col. 
T. C. Gerber, field director of am- 
munition plants, who tells it. 

This woman in slacks in a TNT 
plant never talked above a whisper. 





One day a fellow worker, imaginj 
laryngitis, asked her how her 

was getting along. It developed she 
had talked in whispers lest she ¢. 
plode the TNT. She had doubtles 
formulated her own sonic principles 
as they related to TNT. Or was j, 
merely awe in the presence of the 
all-powerful? . 

We are indebted to that g 

human interest publication, The 
Houghton Line, for the following 
a true story. It seems there was 4 
“charming little wartime widow’ 
whose husband is a navy lieutenany 
(j.g.) stationed in Trinidad. After 
a long spell of lonesomeness she 
burst in upon a friend with: “Bill 
just writes that wives are to be al. 
lowed in Trinidad. I'm going by 
next boat.” But time passed. The 
friend encountered the enthusiastic 
wife again and asked why she was 
still in the States. “Her face twisted 
into a smile reminiscent of the Mona 
Lisa,” relates the official version of 
the story. “Very softly and sadly she 


said: ‘I’m not going—I read Bills 
letter over again next day and dis. 
covered Bill said “Waves’—not 
“wives”. ” 


Government Whacks Foundries Again 


Very much in the limelight in re 
cent months has been the shortage of 
workers in the foundries. Govern- 
ment agencies have publicized this 
situation and suggested that poor 
working conditions and pay were 
largely responsible. Foundry owners 
have countered with the statement 
that if the Government wants higher 
foundry production it better not ad- 
vertise poor working conditions. 

Well, the Government has done 
it again! In a Government publi- 
cation appearing at mid-February it 
is pointed out that the foundries 
making cast iron boilers and tadi- 
ators have “intolerable” working con- 
ditions, which cause a high rate of 
pneumonia, tuberculosis, silicosis and 
industrial accidents. 

The Labor Advisory Committee of 
WPB has recommended: Ventilat- 
ing systems, proper heating of fous 
dries, lockers to keep clothes dry, 
showers and washrooms, lunchrooms, 
sanitary toilets, safety regulations, ac 
tive labor-management committees, 
higher wages, training programs that 
fit men for promotion, and distribu 
tion of contracts in accordance with 
what any one foundry can do. 
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We've Got Tough—Let’s Stay So 


A fellow sort of thought the world 
was improving—at least in the social 
sciences, or man’s regard for his fel- 
low man. It has been only a com- 
paratively few years that well organ- 
ized hurses tended the wounded on 
battlefields and that the Red Cross has 
functioned to alleviate man’s suffering. 

‘The 12-hr. day in industry has 
sven way to the 8-hr. day because of 
tegard for man’s endurance and wel- 
fare. Such things as Social Security, 
unemployment relief, et al, supposed- 
ly typified the more advanced state 
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of civilization. 

Somehow we accounted for the 
atrocities of the Japanese because they 
are only a few years from barbarism. 
European nations were never placed 
in the same category as the still so- 
cially immature Japanese. Europe has 
supposedly been the fountain head of 
culture, civilization and enlighten- 
ment. 

But a fellow, who has been believ- 
ing in all of this supposed progress 
of mankind along sympathetic and al- 
truistic lines, certainly “comes a crop- 





by Harold A. Knight 


Editor 


per” when he reads and scans pictures 
about the terrible death camps main 
tained by the Germans for politic: 
prisoners. Surely the Dark Ages on« 
reads about in the history books, 
mouth agape and eyes a poppin’, from 
the hideous things described, were no 
darker than what our G.l.’s, as well 
as Congressmen and newspaper edi- 
tors, have recently witnessed. ~ 

And what we are coming to is this 
few least, We must 


For a years at 


abandon our soft-heartedness. our 
easy-going characteristics, our golden 
rule precepts. We, as a nation, must 
really get tough, as our G. L.'s hav 
already accomplished. Some months 
ago we quoted a history professor who 
said that the world’s strongest navy 
should be in the hands of the most 
peaceful nation. 

We must get tough and occupy in- 
definitely all the Pacific islands we 
have invaded, as Admiral Halsey rec- 
ommends. We must get tough with 
the German prisoners of war we now 
hold, recently reported “as fat as 
hogs” from the better-than-civilian 
fare they have eaten. We must get 
tough, where necessary, with our own 
Allies. Goodness knows, Russia has 
been tough enough—and aren't we 
as good as Russia? 

And—here it more directly affects 
the engineers—we must not let our 
Army, Navy, war plants and war 
weapon creative ideas get flabby, as 
they did after the first World War. 
Why, after we had completely armed 
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Guam, for instance, in a few years we 
sent ships to dismantle that isle—for 
fear we'd offend the Japs. 


Keep a Hard Core of Fighting Potential 

For many years we must keep on 
hand a hard core of fighting machines 
and know how as to their manufac- 
ture and uses. We must keep huge 
stockpiles of critical materials. We 
must appropriate good money to de- 
velop new weapons. 

Having the power to wage a 
mighty war, if necessary, when that 
power resides in a benign old gentle- 
man such as Uncle Sam, or John Bull, 
for that matter, is the best insurance 
towards the peace of the world. The 
Axis powers have proved their world- 
destroying proclivities. Now it is our 
turn to stay tough and hard for many 
years to come. 

About 70% of American war 
equipment left over in Europe after 
the defeat of Germany will be 
brought out for use against Japan 
according to present plans of the 
Army. The other 30% will be written 
off as not worth saving, or as material 
needed in post-war Europe. 

The first combat troops to reach 
the Western Pacific from Europe will, 
in general, be supplied with new 
weapons fresh from the United States. 
It will take several months for the 
bulk of munitions from Europe to 
reach the Pacific. At that time, of 
course, pressure on American war 
production will be lifted to a great 
extent. 

The reduction in Army require- 
ments from the United States will be 
15 to 20% in the first three months 
after V-E day, and about 40% before 
the end of 1945, according to James 
F. Byrnes, previous head of the Office 
of War Mobilization and Reconver- 
sion, in an official report to the Presi- 
dent, Senate and House of Represen- 
tatives. 


Mortar Production Skyrockets 

Included in Mr. Byrnes’ report is 
a table on “Progress in Critical Pro- 
grams,” based on per cent of produc- 
tion increase from September 1944 
to February 1945. Mortars are far 
out front, with gain of 200%, with 
navy rockets second at about 135%, 
and aircraft a close third at 130%. 
The smallest increase has been in 
army trucks, about 25%. The aver- 
age gain for all critical programs has 
been about 60%. 

“Labor shortages now affect not 
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only plants making finished muni- 
tions but also those providing equip- 
ment, components and materials. Six 
months ago the production urgency 
list for man-power referrals included 
plants making 23 products, primarily 
manufacturers of finished items. To- 
day the list includes 39 products, and 
the additions are largely basic mate- 








Tempered Plant Workers 


Y ou and I knew John Harum- 
Scarum in his late ’teens, slov- 
enly of gait and manners, con- 
temptuous of his elders, loud- 
mouthed and cynical. In time, 
the Armed Services got him. 
What a revelation when he 
came home on furlough a year 
later! Come another year and 
he was home for good, perhaps 
wounded and incapacitated for 
battle, but usually still sound 
for civilian lwing. An entirely 
| different John H! 

At furst, industry, in a spirit 
of patriotism, was rehiring the 
J. H.’s. Soon they were finding 
it good economic policy. As 
the War Manpower Commis- 
ston puts wt: “Former service- 
men are proving such capable 
and dependable workers that 
employers are seeking more 
and more veterans as potential 
craftsmen.” 

Bethlehem Steel has hired 
21,000 of them, taking not only 
former employees but others. 
The fire and chill of the battle- 
front have tempered them to 
just as fine qualities as the steel 
which is quenched and tem- 
pered in their shops. 

This augurs well for the cali- 
bre of our industrial workmen 
in post-war. They should wield 
authority, take authority from 
superiors, weather up under 
trying conditions, and be con- 
tented with thew lot. 


























rials, such as brass strip, steel, lead 
and zinc.” : 


Winner Is Saddled With Highest Debts 
Besides reporting cold facts, Mr. 
Byrnes is somewhat of a philosopher 
and keen observer of human nature. 
He says: “We are winning the war. 
No nation that has lost a war hereto- 





fore has had saddled upon it g pubii 
debt as large as the debt we as yign, 
must pay.” 

And again: “What is Necessary 1, 
win the war we will do, and a8; 
Christian, humane people we Wil 
gladly do our part to relieve suffe;; 
and distress in a war-torn world: by 
in authorizing rehabilitation Projecr 
throughout the world and post.y,, 
projects at home, we must Bive cop. 
gideration to the people of this coup, 
try who will pay the bills.” 

Speaking of the shift of war actiy. 
ity to the Pacific, Gen. Brehon 2 
Somervell, chief of the Army's Se, 
vice of Supplies, states that our m, 
tion is scraping the bottom of ty 
steel barrel. A new steel crisis hy 
developed because of the increase; 
weight of bombs, plus needs fy 
heavy equipment in the Pacific, 

The civilian pinch, states Generd 
Somervell, will be felt primarily jx 
steel, cotton goods and shoes. Shoe 
rot fast in the tropics and civilian 
may be cut to one pair a year. 


We Shoot Our Tungsten Away 


“Germans have had tungsten 
shoot away, for certain very high ve 
locity armor-piercing projectiles carry 
a core made of tungsten carbide!’ 
Such was a statement in an article on 
“Enemy Matériel from the Metallur 
gical Point of View”, by J. R. Cady 
H. W. Gillett and L. H. Grenell, di- 
gested in this department, March is 
sue. The article went on to say tha 
in the U. S. early in the war tungsten 
for high-speed tool steels was 9 
scarce we raised the vanadium content 
and substituted molybdenum for par 
of the tungsten. 

But now we are “shooting tungsten 
away’—and it looks as though we 
had copied the Germans again. Bu 
there is an old saw: “Gold is where 
you find it’—which holds good for: 
golden idea. 

Tungsten carbide cores are being 
used by our Army to combat the nev 
series of German Tiger and Panther 
tanks. Carboloy Co. started thei 
manufacture last July. The extrem 
hardness of the carbide prevents © 
being flattened out on impact. Being 
both vastly harder and heavier than 
armor plate, it penetrates the plat 
far easier than could a steel core. — 

The core is virtually unmatkee 
after passing through several inch 
of armor plate. After penetration, 
core breaks up into lethal pieces, 5 
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ering in all directions inside the 
enemy tank, often setting fire to the 


The design of the entire projectile 
is novel, an important feature being 
the much lighter total weight of the 
projectile, the housing being mainly 
aluminum. The prime function of 
the outer body is to streamline the 
shell and permit a small diameter 
amor-piercing core to be fired from 
a larger bore gun. 

For the 76-mm. gun, roughly half 
the weight is in the core, the total 
projectile weighing 9 Ib., as against 
15 Ib. for the conventional steel armor 
piercing projectile. Consequently, 
muzzle velocity is around 3400 ft. per 
sec. as against the conventional 2800 
ft. 

The aluminum windshield and 
body perform no function of armor 
penetration. Efficiency is increased by 
having its energy largely concentrated 
in the smaller diameter tungsten car- 
bide core. In firing, there is higher 
accuracy because of higher velocity 


and shorter flight time. Tanks in mo- 
tion can be hit with much greate 
ease. 


Reports from the front indicate 
that German tanks have been stopped 
with a single shot at ranges up to 
3000 yd. Actually, the new weapon 
is a projectile within a projectile, 


with the inner one of hardest metal 
yet made by man. 

In tl rlier part of the war, we 
needed ai! tungsten available for tools 
to make tanks. Now we can spare 
tungsten to destroy enemy tanks. 
Scrap tungsten carbide can be used 
in core production, and nickel has 


become plentiful enough to use as 
binder in place of the more critical 
cobalt. The cores can be produced to 
specification as to weight and size tol- 
erances without subsequent grinding. 

A new “ore-to-core” plant to pro- 
duce these cores, costing $6,000,000, 
is being built at Natrium, W. Va. 
When completed, it will be the larg- 
est tungsten ore reducing plant in the 
world and will be able to process 
every type of tungsten bearing ore. 
In the same village is a chlorine plant, 
with hydrogen as a by-product, the 
latter needed for reduction of tung- 
sten ores. The tungsten plant will 
employ 1200 at its peak. 

An interesting observation in con- 
nection with the manufacture of the 
cores is that, despite the fact that the 
carbide is man’s hardest metal, the 
Cores are handled at one stage of man- 
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ufacture in wooden “boats” lined with 
sponge rubber to protect them before 
they have hardened. 


Future Design Element: Cost 


The young engineer in industry, 
fresh from school and not in the 
armed services, cutting his eye teeth 
on the merry-go-round of war eco- 
nomics, may wake up with a start in 
post-war to discover there is another 


relate to actual values. Prices of most 
of our metals have not changed since 
Pearl Harbor. During the previous 
war they rose an average of 100%. 

So, when ceiling prices are ban- 
ished, there may be a scramble of re- 
adjustment of prices. We sat in with 
a group of serious thinkers along 
metal industry lines the other day and 
they named three metals whose prices 
will undoubtedly rise, mentioned in 
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“I’ve finally gotten Junior to take an interest in the business.” 








element besides suitability or avail- 
ability of raw materials. That element 
is cost. In the post-war it will not 
matter solely whether the material 
can be easily stamped, rolled, drawn 
or die cast—but in large measure how 
its cost will measure down alongside 
competing materials. 

As the wars approach their end or 
climax, one hears more discussion of 
the element, cost. The imposition of 
ceiling prices has thrown present sell- 
ing prices into a false light as they 


order of certainty: Lead, tin and cop- 
per. To which zinc was added by 
another metal price authority we 
talked with. 

On the other hand, we have en- 
countered considerable pressure to- 
wards reducing prices of light metals. 
Speaking. about aluminum, Maury 
Maverick, chairman, Smaller War 
Plants Corp., told the Senate Small 
Business Committee: “Government 
research, competition, a few court de- 
cisions, public discussion—will, in 
my opinion, bring a lower price of 
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aluminum. Though aluminum pro- 
ducers have made great advances, I 
do not believe they can envision the 
huge development of big and little 
business with cheaper aluminum.” 

Before the same Senate committee 
Executive Vice-Chairman Hawthorne 
of the Association of American Rail- 
roads expressed the hope that light 
metal prices may be cut for the sake 
of the railroads. He said that the 
carriers, while fully appreciating that 
there is no profit in hauling unneces- 
sary dead weight, see no economy in 
paying toa much premium for weight 
saving, either in first cost, increased 
maintenance, or reduced life of 
equipment. 


“Go West, Young Man!” 


Typically American has been the 
manner in which the Pacific Coast 
states have forged ahead in recent 
years, particularly industrially. Accen- 
tuating this growth has been the war 
with Japan, and it looks as though 
this Far Western war production will 
continue active when eastern produc- 
tion has in large measure ceased. 

During the past four decades, pop- 
ulation of the 11 most western states 
has increased 240% as against 64% 
for other states. Its steel producing 
capacity now is 4,655,000 tons of in- 
gots annually as against 2,019,000 
tons before the war. 

H. Foster Bain, consulting engineer 
of the Bureau of Mines, has made a 
survey of the western steel producing 
situation in post-war. Light, rather 
than heavy, steel products offer the 
best, opportunity for expansion, he 
says. The potential market for tin 
plate and tubular goods is substantial. 

There are handicaps to be over- 
come. Radical adjustments in the 
freight rate structure are called for. 
There are certain harmful impurities 
in western iron ores; there are defi- 
ciencies in western coking coals and 
lack of markets for byproducts; also, 
a possible future deficiency in the 
local scrap supply. 

Apparently the eastern steel com- 
panies appreciate the value of western 
plant and raw materials holdings, 
judging by the rumors of big com- 
panies jockeying for purchasing privi- 
leges. The long shipments of steel 
from East to West by rail and water 
in pre-war have not always seemed 
economic. 

To which the Los Angeles Cham- 
ber of Commerce adds that steel 
ptices on the Pacific Coast are $10 
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to $15 per ton higher than in eastern 
production centers. It urges local pro- 
duction in the Western states at lower 
prices in post war. 

Apparently the Far West is becom- 
ing no longer merely a place for Iowa 
farmers to retire to for peace and 
quiet but a beehive of industrial activ- 
ity. There is a new pride of the West 
developing similar to a new pride of 
the South, intensified by the South's 
industrial expansion. Perhaps Horace 
Greely’s famous advice is still not out 
of date. 


Strategic Metals Come by Plane 


Strategic materials brought into the 
U. S. by airplane in 1944 totaled 
7,133,000 lb., a gain of 166,000 lb. 
over 1943. Additional items arrived 
by ship from Calcutta after having 
been flown over the “Hump” from 
China. The largest single item flown 
in from China was tin, followed in 
order by hog bristles, bristle riflings, 
and tungsten. From South America 
came beryl, mica and tantalite, with 
mica and steatite from India, nickel 
oxide from Cuba and tantalite from 
Africa and Australia. 

Beryl is, of course, a hardening 
agent for copper. Steatite is used in 
communication equipment. Tanta- 
lite is the ore of an essential metal in 
electronic tubes, and in oxide form is 
used in metal cutting tools and surgi- 
cal instruments, and as a catalyst in 
synthetic rubber. Bristle riflings are 
used in preparation of leather and in 
ordnance. 


Chapel by the Lake 


(Fed up with the war, we'd go 
back to the scenes described herein 
but for lack of gasolene. We give an 
outlet to our homesickness for the 
good old days. We hope, reader, it 
will give you a moment of war re- 
lief.) 

On the wooded shores of a lake 
where the Oneidas entertained the 
Senecas, Onondagas, Cayugas, Iro- 
quois and Algonquins and smoked 
the pipe of peace, a chapel was built 
in 1888. The environs is rich in early 
American history. Rumor has it that 
a cannon stuffed with gold, which the 
British were transporting to pay the 
Hessians, is sunk in the river near its 


outlet into the lake. 
Summer residents congregate in 
the chapel of a Sunday and it is a 





social center on certain Occasions gp 
week days. At the corner of the plar. 
form, which forms the pulpit, is the 
“corner stone” of the chapel in which 
were inserted at the time the edifice 
was built certain appropriate docy. 
ments, such as list of charter members 
of the chapel, current newspapers of 
the day, a history of Central New 
York State and other fitting liter. 
ature. 


We were there when the members 
of the congregation were about to 
celebrate the fiftieth anniversary of 
the building of the little church, |; 
was planned to break open the cor. 
ner stone, remove the documents and 
read them at the ceremonies, then ip. 
sert them for another 50 years. But 
first it was deemed best to open up 
the cornerstone to see that all was 
well. 

Now, back in 1888 steel rails were 
gradually replacing iron rails on the 
railroads; the American tin plate ip- 
dustry had not yet sprung up and all 
plate was imported from Wales. Two 


years later the Dingley tariff was 
passed to protect the proposed Amer- 
ican tin plate industry. 

So the evening before the official 
opening of the cornerstone, we ac- 
companied the committee chairman 


and janitor of the church to make a 
preliminary opening of the corner- 
stone. We three were all a bit ex- 
cited over what we should find there. 

With the proper tools the janitor 
pried open the planks that concealed 
the cavity. Our curiosity intensified, 
only to be followed by disappoint- 
ment. The documents had been con- 
cealed in a tin box, made apparently 
of the Welsh tin plate. 

But there were only meager rem- 
nants of the tin box container. What 
greeted us were stained scraps of 
paper, dust, acorn shells and indica- 
tions of animals. The squirrels had 
used the cavity, made available by the 
rusted box, as a nest in which to feat 
their young. There was not a single 
legible sign of what had originally 
been placed into the box. 

Somewhat sorrowfully we covered 
up the metallurgical failure of a half 
century before, locked up the chapel 
and proceeded along our respective 
ways. Outside, gentle waves were 
lapping the shore. An owl hooted 19 
the distance—or was that the ghost 
of Chief Sconondoah, scoffing at the 
foolish and futile Pale Face who 
thought that a tin box would preserve 
his relics over time? 
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News 

H enough political maturity to handle post-war When the 
Arm) in trouble it spends its way out.” Washington like man re 
covert) m severe tlness. At least optimistic enough to suggest: “A 
nation ninent in winning world’s worst war should win the peace.” .. . 
Steel rs claim plenty of steel—when haven't they?” Tight metals 
range betically from antimony to tin. 

We blace surplus machine tools into trade schools and arsenals, 

Ship hand tools abroad. ... Framing of charters never runs smoothly. 
O duction should continue to double every 20 years. ... Movin, 

if m Europe to Pacific 1s business.” . , There are 100, 
000,01 es of equipment to be packed. Many go to packing school. 

B e erecting prefabricated aluminum houses, costing $3,600. 

W ur way to victory over Japan. . . . “Gel gas” burns longer and 
mOre than gasoline. . . . In flame throwers, 90% of fuel formerl 
burned ite to target—now 30%. Japs visited our shipyards—so 
sorry. Our problems as to Japan. Comparison of reciprocating 
engines, jets and gas turbine-propellers in aircraft. Our cartoon might be 
caption. Pe rsonnel.” Uncle Sam devises short cuts. 


Washington Sings the Reconstruction Blues 


‘I'm scared whether we've got the 
political maturity to handle the post- 
War Situation.” 

Germany can’t be made merely 
a hewer of wood and drawer of 
water. If we bear down too hard, 
the Germans may riot—all Europe 
may riot. We Americans may be 
Very quickly disillusioned, feeling 
that we have been ‘traded down the 
fiver again.’ ” 
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“Our problem in the Pacific stag- 
gers the imagination—the long dis- 
tances to get men and supplies there, 
the terrific energy needed to beat the 
Japs and the years needed for home 
sick American service forces to police 
Japan.” 

“Remember when peace comes 
we'll have in a sense a more difficult 
economy than in war. An Army gen- 
eral recently said: ‘When the Army 


by Harold A. Knight 


FRdtitor 


gets in trouble it spen 
Money won't be growing on eC 
when. we awake to realities of 
peaceful world in the wake of tl 
war's holocaust. 

These were the cheerful | en 


timents we brought back from 


active few hours in Washington 
where we heard some dozen big 
ll whats wh 
bove W sb r on i 
sp yh to us to I | 
they refused Oo be q 1iored 


\ | 


Apparently othcial Washingt l 
like a patient in hospital who ha 
undergone a successful operation. H 
is beginning to recover from the 
shock and is feeling peevish and ill 
at ease. That very peevishness ts 
good sign. A feeling of complac ncy 
and indifference would indeed bs 
alarming 

Even one of the most pessimisti 
of the above-mentioned Washing 
tonians admitted: “Surely the Allies 
who won the most difficult war in 
history can win a prosperous peace 


for the world.” 


Flat Steel Among Scarcities 

Among the materials extremely 
tight in supply, we were told, ar 
lumber, chemicals and textiles. Also 
sheet steel and steel strip. “Oh, yes, 
steel makers say there is plenty of 
steel—but when haven't they said 
that?” one authority told us. There 
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is a tremendous export demand for 
steel. In fact, there are many mil- 
lions of “hot money” abroad, willing 
to outbid American buyers. 

In textiles there is no light ahead. 
We've got to solve the cotton prob- 
lem—perhaps by importing it or 
cutting down shipments to our Army. 
Perhaps, in fact, we should have a 
month’s holiday on total production 
of all goods for the armed forces to 
allow us to do some essential work 
for civilians. 

WPB lists the following metals 
and minerals as tight and apt to con- 
tinue so: Antimony, bismuth, cad- 
mium, graphite, lead, mica, platinum, 
talc, tin, and certain ferroalloys. 

As to surplus materials, Washing- 
ton tells us that in the main they 
will be easily digested. The surplus 
of machine tools perhaps gives the 
most headaches. We have made 1,- 
000,000 such tools in four years, 
whereas only 25,000 tools were sold 
in the best peace year. 

However, during the war most 
tools have been used 24 hr. per day 
and often by inexperienced help and 
often poorly cared for. Relative aver- 
age age of the tools is 15 yr. We must 
dispose of the bulk of them before 
V-J day, else a more terrific surplus 
will spring up. 

There are 150,000 technical and 
trade schools that could well use many 
of these machine tools. Many tech- 
nical colleges have acquired no new 
tools in 20 to 25 yr. Moreover, let's 
put new machine tools into all our 
arsenals, which in other peace peri- 
ods have had only antiquated tools. 
The bulk of our worn and second- 
hand tools can be shipped to other 
countries. China, for instance, a na- 
tion of mostly hand labor, would 
regard such tools very favorably. 


No Great Documents Harmoniously Compiled 
It was pointed out to us that we 
must not despair too much of present 
great conclaves and documents, such 
as Bretton Woods and the San Fran- 
cisco conference. What to us in the 
mellow light of history look like ideal 
documents, such as our Declaration 
of Independence and our Constitution, 
went through discouraging throes of 
formulation. In those days many dis- 
senters tried to toss monkey wrenches. 
There was much give and take before 
the famous documents were com- 
pleted as we know them today. 
The best insurance against inflation 
is more and more production. The 
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planners have in mind a production 
of goods and services by 1950 of 
$200,000,000,000 annually. Our pro- 
duction doubles every 20 yr., and 
should continue to double another 
30 or 40 yr. (That was predicted by 
a New Dealer, though we had under- 








Problems Against Japan 


Our Army plans on 3,000,- 
000 American troops in China. 
So far we've killed 16 to 20 
Japs for every American, and 
we must maintain that fire- 
power. Invasion of Japan will 
be necessary. Ready for our 
use when we landed in Britain 
were ports, docks, railroads, 
roads, airfields, hospitals, ete. 
| Bases in the Pacific we are now 
laboriously winning are over 
twice as far from the U. S. as 
England is from our East coast. 

There are four main Japan 
| islands, the terrain tough, tight 
| and forbidding. Over two- 





thirds is mountainous, some 
12,000 ft. high. Only a few 
strips of beach are suitable for 
amphibious attack. To land 
250,000 men for 30 days, 1,- 
889,000 tons of supplies are 
needed, with 283 supply ships 
| for the initial delivery. 

The Japanese language 1s 
| hard to master, there are few 





roads, no food that we could 
use, no railroads, no communi- 
cations. We can’t win by 
bombing alone. About 65% of 
all manufacture is in plants of 
five or less workmen. Bombing 
often increases enemy determi- 
nation and spurs output. 

The Jap army is over 5,000- 
| 000. We have already killed 
770,000, but over 1,000,000 
have come of age to replace 
them. It will cost $71,000,000,- 
| 000 to fight Japan from here 
on. They fight more savagely 
and fanatically than the Ger- 
mans. 























stood that one New Deal theory has 
been that the country has attained its 
full growth and that we're destined 
for a stagnant economy.) Such pro- 
duction will automatically take care 
of unemployment. 


West Moves East 
Conventional moving day in th 
U.S.A. around Oct. 1, when restless 
householders seek new living quar. 
ters is mere “peanuts” by comparisop 
with moving weapons and supplies 
from Europe to the Pacific areas 
our Army and Navy. In fact, it may 
take a year to get all wanted materia] 
out, by which time we hope the 
“Rising Sun” will have set. 

Nine Liberty ships full of many 
packing materials such as paper, ex. 
celsior, greases and modern cello. 
phanes, plastic coatings, silica gel, ete, 
have reached Europe, while millions 
of feet of lumber for crates will be 
taken from Germany. 

The War Department has so far 
condemned but little materia! as unfit 
for moving—mostly obsolete and 
over-age ammunition, black neckties 


and cavalry uniforms. The Army has 
100,000,000 pieces of equipment, 
ranging from articles of <« hing to 


X-ray machines to recondition at 72 
depots in Germany and Fr 

The Army has in the !uropean 
theater 11,000 light and medium 
field guns, 350,000 automacic weap- 
ons and mortars, 3,000,000 small 
arms, 260,000 combat vel les, and 
371,000 non-combat vehi: Only 
two of every ten in recon. itioning 
work will be American s: ‘Jiers, as 


250,000 European civilians will be 
used. 

A packing training cente~ has been 
established at Nanterre, : Paris, 


and men from _lieutenar:-colonels 
down to privates will take a 7-day 
course at the rate of 80 men each 
week. Moreover, thousands of skilled 
German prisoners of war will help. 

Fortunately, several ships laden 
with war supplies were stopped in 
mid-ocean on V-E day, turned around 
and came home. Our shipments to 
Europe hereafter will consist of food, 
clothing, etc. to maintain 5,000,000 
persons in Europe, of which 3,000, 
000 are American soldiers, 2,000,000 
prisoners of war, and 50,000 French 
soldiers. 

Rebuilding of friendly devastated 
countries will be done chiefly with 
local materials. Meanwhile, Amet- 
icans may learn much from the tem 
porary housing ideas of the British, 
who intend to erect 145,000 prefab- 
ricated houses, which may be replaced 
in ten years by permanent homes. 

Among the newer types is the 
“Airoh” aluminum house, made in 
four sections, each complete in itself. 
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The sections are coupled by inter- 
icking fastenings within a few hours. 
fach section is 22 ft. 544 in. long, 
10 ft. 8/2 in. high and 7 ft. 6 in. wide. 
The walls are faced externally with 
aluminum alloy sheet painted with a 
rough cast finish of stone appearance, 
and internally with plaster board and 
spray-painted color. The roof is faced 
externally with aluminum alloy sheet 
packed with cork, which gives thermal 
insulation and which eliminates 
drumming. 

Three other types of emergency 
houses are made of steel. The alumi- 
aum house will cost about $3,600, 
with steel houses $2,800. 


So Sorry, Mr. Visiting Japanese! 


Following publication of an edito- 
rial. “Shall Aliens Visit Our Plants?,” 


in our April issue, in which was men- 
tioned a faked explosion at a steel 
plant as 2 means of getting unwanted 
Japanese the H— out of there, we 
have be informed of other inci- 
dents of imilar nature. Here, for 
instance, are some -anecdotes that 
bring smiles, as told by one of our 
readers. 

“Befors Pearl Harbor and in the 
days of the ‘defense program,’ a del- 
egation Japanese visitors came to 
our shipyard. The general manager 
was not ased by their ‘honorable’ 
visit, b ir credentials were such 
that he ld not refuse them the 
expected irtesies. 

“So- time was consumed in 
gestures spitality and good cheer 
in the offices. Then, somewhat tar- 
dily, the inspection tour began. The 
cafeteria, first aid rooms and various 


non-Operative units were thoroughly 
inspected, and there was quite a little 
circuitous marching around the ex- 
tensive yards 

“When they came to a ship under 
construction, most unfortunately a 
string of freight cars was on a siding 
in such a position to obscure the view. 
(So sorry!) And when they went 
through one of the machine shops 
where new type equipment was in 
use, painters were splashing paint on 
the ceiling, with all machines covered 
with tarpaulins. (Oh, so sorry! ) 

“And so, incident after incident 
followed, with the American guides 
Most attentive and solicitous, but with 
the wanted information always just 
beyond Mr. Moto’s and Mr. Sujo’s 
grasp. The tired feet of the ‘honor- 
ables’ would have indicated they had 
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been many places and seen much. 
But their note books and mental im- 
pressions were like Mother Hubbard's 
cupboard. 

“Believe this if you want to, but 
our uniformed gateman heard Mr. 
Moto say to Mr. Sujo when leaving: 
‘Plenty walk, plenty talk, no-plenty 


a new oil bomb, like a hexagonal 
piece of pipe, and in a greatly 
improved flame thrower. Gasoline 
yields 18,800 B.t.u.’s a pound against 
10,780 for magnesium. 

Gasoline alone spends its heat be- 
fore it has ignited target materials, 
whereas the gel gas maintains in- 


know how, what?’” 


tense heat for several minutes. The 








GT PESS RELIEF 8 cuscer 








- 
_ get Sp _| 








ae ves 


, Z EMO STEEL CO. | 























“Personnel!” 








Clubs, Arrows, Gunpowder 
—Now Fire 


The early cave men fought each 
other with burled clubs. Then came 
the era of bows and arrows. At 
length gun powder was invented. 
During all of this time fire was 
known but it remained until about 
1944 for it to be developed as a 
formidable weapon. It now looks 
as though we'd burn our way to vic- 
tory against the Japanese. Use of fire 
has been one of the important inno- 
vations of this war. 

Jellied gasoline, or “gel gas,” is 
made by stirring a secret white pow- 
der into ordinary motor fuel, used in 


fire bomb ignites well at temperatures 
as low as minus 40 F., necessary for 
high altitude bombing. 

After the bomb strikes, the charge 
of gel gas, encased in a cheesecloth 
sack, is hurled out of the tail for 100 
ft. Early in the European war we 
used only 5% incendiaries; against 
Japan it is 100%. 

In flame throwers, formerly 90% 
of the fuel burned enroute to the 
target; now only 30%. 
new fuel can “go around corners, 
caroming around inside concrete pill 
boxes to do maximum damage. It 1s 
effective when thrown 150 ft.; pre- 
viously, the G.I. had to stand within 
50 ft. of target. 


Besides, the 
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There's something about jet pro- 
pulsion that appeals to the Buck 
Rogers instincts in most everyone. 
Until recently airplanes were driven 
only by reciprocating internal com- 
bustion engines. But two new types 
of airplane. power plants will un- 
doubtedly figure largely in aviation 
of the near future—the jet propulsion 
engine and the gas turbine-propeller 
drive. Both will have continuous 
combustion gas turbines as the prime 
mover. 

The gas turbine engine, geared to 
a propeller, is superior over the recip- 
rocating engine in all speed ranges, 
and over the jet engine in low and 
intermediate speeds. The jet is pre- 
eminent in the highest speed range, 


JET ENGINE 


Jets and Turbine-Propellers 


44 the weight of the equivalent re- 
ciprocating engine. The “recip” en- 
gine presents a dismayingly large 
frontal area when placed in a wing 
nacelle, thus making for severe drag, 
which is contrary to the turbine-pro- 
peller power. 

The jet is superior to the conven- 
tional in ail particulars save take-off, 
climb and range. With the turbine- 
propeller combination, however, re- 
search must provide size and weight 
reduction of present large spinner 
diameters of propellers. 


The jet, being light, can get off 


the ground for very short flights, with 
5 tons more payload than the con- 
ventional aircraft, and 3 tons more 
than the turbine-propeller. However, 
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or 500 m.p.h. or greater. The recip- 
rocating engine is adapted to cruising 
flight rather than sustained high- 
speed flight. Principal advantages of 
the jet are its simplicity and light 
weight. However, present jet effici- 
ency does not equal propeller effi 
ciency until flight speeds of 500 
m.p.h. are attained. 

The installed weight of the geared 
gas turbine engine should be less than 
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LENGTH OF 
TAKE-OFF RUN 


MAX. RATE OF CLIMB 


(35,000) 
(20,000) 


MAX. SPEED 


BEST CRUISING 
SPEED 


ALTITUDE CEILING 


EXTREME RANGE 


CARGO CAPACITY 
2000 MILE RANGE 


at 2000 miles extreme range the jet 
loses out to the “recip” and is far 


behind the geared turbine in payload 


carrying. 

Che jet bomber or cargo plane must 
be limited to relatively short range, 
very high speed, high altitudes, and 
be able to stand high fuel costs until 
we have learned more about the aero- 
dynamics of flight at over 500 m.p.h. 
The turbine-propeller has immediate 





applications in all services at 
above 1000 h.p. at usual flight alti. 
tudes, and should. be ready for Use 
when aircraft designs require 10,009 
h.p. or more in a single power pla 
unit. 

An interesting sidelight as to the 
force of the blast of exhaust 2ases 
from the jet are incidents in a 
laboratory. A workman unthinkj 
stepped into the exhaust stream 
was thrown 300 ft. Though uneop. 
scious, he was not hurt seriously, 4 
wooden packing case, thrown int 
the blast, was reduced to thousands 
of splinters. 

The above data and accom panying 
diagram are from Westinghouse, ft 
is well to survey other fields briefly, 
Gas turbine powered locomotives ape 
used successfully by the Swiss. In the 
marine field, it is a prospective prime 


mover in the very near future. Trucks 
and busses, with their much smaller 
power requirements, will stil! depend 


on the reciprocating engi: 


Uncle Sam Uses His Head 


Production of metal in 
cloth needed by the militar, 
ians will be increased by 2 
use of rectangular instead 


screen 
nd civil- 
by the 
square 


mesh. The new screening is of 18 
by 14 mesh as against 18 by 18 and 
16 by 16 formerly used. \austive 
tests have shown that mos oes and 
other bugs can negotiate the new 
screening no more easily than the old. 
The saving in the metal alone is 11%, 
or 20%, including labor 

Gasoline drums for the militarys 
use in the Far East are now being 
manufactured in a forward area of 
the India-Burma theatre. Steel is 


shipped from the United States in 
sheet form, thus conserving valuable 
shipping space. More than 100 tons 
are shipped daily from Calcutta t 
the new drum plant. 

American soldiers are using a new 
type of land mine that foils detection 
by the enemy. They are entirely 
non-metallic and cannot be located by 
conventional enemy mine detectofs 
They are made of porcelain of glass 
parts sealed to a flexible synthetic 
rubber bellows, all watertight. Pres 
sure on the top of the mines com 
presses the bellows and explodes the 
mines. The sealing is done with Good- 
year’s “Pliobond,” which substitutes 
for the original cement made of 
natural rubber. 
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(E 
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tive 
| i This 1” thick section was cut from a heavy 
aa Meehanite casting. It was possible to split the 
new piece as shown 31," before fracture 
old. ¢ 
L%, 
Bs | } z TA 7 -The diagrams reveal three distinct areas: 
ing FACTS. FIGURES. DATA 1. Stress absorbed during elastic deformation. This has rela- 
of : ' : tion to the Modulus and Yield strength. 
1S AVAILABLE AND RELIABLE FOR THE USERS 2. Stress absorbed during elastic and plastic deformation 
which has some relation to the reserve of plasticity available 
Ns OF MEEHANITE CASTINGS against sudden fracture. 
ible 
ons 3. Plastic changes recording deformation during failure. 
to i Areas 1. and 2. illustrate in a general way, the rela- 
n engineering design the ultimate breaking strength _tive capacity of both materials to absorb working stress 
ew of any material is rarely used, Designers require safety in service up to approximately 1% plastic deformation, 
on in service, not failure. There is a considerable gap be- which is as much as any normal engineering construc- 
ole tween the yield point and the ultimate strength. tion can endure. 
by The stress-strain diagrams plotted from a tensile test They show that to this extent Meehanite, despite its 
7 of mild steel and Type GA Meehanite appear asshown _ lower ductility, does have as large an area for plastic 
we above, adjustment to distribution of the load as the so-called 
, Steel shows both a higher ultimate strength and _—_ ductile metals. 
ni elongation value than Meehanite. The important point, This explains why Meehanite is finding wider engi- 
es- however, is how much of these values can be used in neering applications in structures normally calling for 
& ) & 
mn- unit design. high elongation and reduction of area values. 
the 
od- 
a MEEHANITE RESEARCH INSTITUTE 
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In ordering your permanent mold aluminum castings from Acme MAKING THI 
7 = Controlled by Adva 
5 neering Standard 


Pay 


you supply the blue-print, and Acme does the rest. Your casting is 


poured in an Acme mold that is made from an Acme pattern. You 


can rely upon an Acme mold to have proper gating and risering, 
permitting pouring at correct temperatures. Acme’s centralized re- 
sponsibility is particularly important in permanent mold work, 
where one mold may affect the quality of thousands of castings. 













Acme made tools and patterns even before it made castings. And 
POURING THE CASTING 
with Laboratory-Tested Alloys 


today, Acme engineering experience unites with advanced foundry 
practice to give you the finest possible results. For permanent mold 
castings with finer grain, greater strength, and maximum dimen- 
sional accuracy—and machined ready for assembly—secure the facts 


on Acme Castings today. Recommendations and quotations sub- 


mitted promptly. 


_Mumenwm Mays, Ine. Ff. SHED 


Formerly Acme Pattern & Tool Co., Inc. to Exact Dimensions Ready 
for Assembly 


DAYTON 3, OHIO 
_ PATTERNS - TOOLS - ALUMINUM CASTINGS + ENGINEERING 
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P. B. SILLIMANITE 101 
PATCH IN AJAX-NORTHRUP 
FURNACE, 


WRITE FOR BULLETIN 301. 
COMPLETE DATA ON OUR 
LINE OF P. B. SILLIMANITE 
REFRACTORIES FOR THE 


METALLURIGCAL INDUS- 
TRIES. 
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P. B. SILLIMANITE “A. o/s Patch 
for Ajax-Northruy high preguency 


induction pe atnaces 
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P. B. SILLIMANITE No. 101 Patch will provide two-fold protection for water 
cooled, copper primary coil in Ajax-Northrup Induction furnaces — during 
the ramming of the crucible proper —in the event of a leak through the 
crucible while the furnace is in operation. These properties qualify 10! 
Patch for service in these furnaces — High di-electric strength — Smooth 
working properties — Softening point above 3,200° F. — Negligible shrink- 
age or expansion — Can be used with either an Acid or Basic lining. Do 
NOT use 10! Patch for patching crucibles made of a Basic refractory! 
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@ This new, heavily covered electrode -Type 
W-27—is specially designed for flat and 
horizontal fillet welding and flat groove 
welding at medium to high alternating or 
direct currents. 

Proved by extensive laboratory and field 
tests, which have been confirmed by shop 
production data, the W-27 is the most ad- 
vanced heavily covered electrode available for 
its particular applications. 

Meeting A.W.S. E6020/E6030 require- 
ments, this new electrode’s stable, forceful 
arc produces deep penetration and a heavy 
slag, which completely covers the deposit, 
yet is easy to remove. Welds made with 
W-27 are outstanding in appearance and 
have ample margin over requirements of 
A.W.S. specifications. 

For applications involving flat or horizontal 
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AW.S. CLASSIFICATION £6020 







Welds made with W-27 elec’ des 


meet these requirements. 


High mechanical properties 
2. Rigid X-ray examination 
3. Excellent profile appearan 
4. Excellent surface appeare: 
5 


High deposition rate 


Titel 


fillet welding or flat groove weldin: and 
capable of being fabricated at high cu «nts, 
this electrode’s higher melting rate lows 
faster welding— increases production. 

Where heat input is a critical fact..;, the 
W-27’s higher melting rate allows satisfactory 
welding speeds at less than normal current in- 
put. The work, therefore, shows less warpage 
and less crack sensitivity, and there is a 
marked reduction in locked-up stresses in 
deposited weld metal. 

Since only its use in actual production will 
prove the value of any electrode, why not ask 
your G-E arc-welding distributor for samples 
of the W-27 and let your own operators be 
the judges. Your distributor can also provide 
you with more detailed performance data. 
Or, write to General Electric Company, 
Schenectady 5, N. Y. 
















nur NEW W:27 ELECTRODE 


BETTER FLAT AND HORIZONTAL WELDING, 














RANGE OF MECHANICAL PROPERTIES 
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Buy all the BONDS you can 
and keep all you buy 




















CONTROLLED QUALITY from the time of the arrival of raw 
material at Wyman-Gordon plants until the finished forging 
is delivered . . . every step constantly under scientific labora- 
tory control ... and behind every Wyman-Gordon forging 


stands the broadest and longest experience in the industry. 


WYMAN-GORDON has the "know-how," the equipment, 
and the organization to make quality forgings, all the way 


from five to five hundred pounds. 


T, MICHIGAN 
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How Stainless Steel is Machined at Roebling’s 


tynect Control Brings Results in Quantity Production of Aircraft Cable 
fittings—Tolerances of .0005” Maintained—Importance of Power, Speed, 
Feed, Tool Angles, Coolants 








A Report on the Details of Operations in the Trenton, N. J. plant 
of John A. Roebling’s Sons Company 


The machining of stainless steel is 
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not difficult, but different, as com- 

to ordinary screw stock. The 
main difference is that you cannot be 
with stainless. 


Everything 
stainless production line 


must be kept under exact control. This 


sums up the experiences of Ray Bro- 


eman of Dept. 26, John A. 
Sons Company, Trenton, 


must be done with unusual 


il the strength that can be 


be crowded into very thin 


ns with widely differing 
This calls for fine ma- 
h a capital “F’’; the job 
ugh to handle no matter 


naterial. 
hed parts must be swaged 


cables. This requires the 
ade of Rustless 18-8 FM, 


ince the grades containing 


iachining agents have been 
ted for this severe opera- 


ice of these probiems, 


making these parts quite 


Several million fittings of assorted types bave been machined from stainless steel Type 303 for aircraft 
cesirel table terminals by various manufacturers, Corrosion resistance, bigh strength, ductility for 
sWaging, combined with machinability, are the major reasons for the use of this type of stainless. 
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successfully. A few simple methods are 
followed; methods which would make 
for accuracy on any material but are 
especially applicable to stainless. 

The first essential is absolutely uni- 
form steel; steel that always behaves 
properly in the machines. A large 
proportion of the stainless used by 
Roebling’s for this job comes from the 
specialist in stainless steels, the Rust- 
less Iron and Steel Corporation. 

An overall control principle which 
applies alike to every operation is: 
“Do not be gentle with stainless’. 
Whether they are severing the metal 
by cutting or compacting it by swag- 


ing, Roebling’s men always apply 
plenty of power. 
The reason for this is that this 


grade of stainless tends to work hard- 
en ahead of the tool. Each succes- 
sive ‘“‘bite’’ therefore must get beneath 
the work hardening left by its prede- 
cessor. Cutting tools should have 
heavy feeds; otherwise too much of 
the chip area wil! be of work hardened 
steel and the tools will burn up. Swag- 
ing tools must have force enough so 








they are compacting metal beneath 
the surface layer which has been 
hardened by previous impacts. 

After the terminals are swaged to 
steel cables, the entire assembly is 
proof tested to 60% of its minimum 
breaking strength. They must stand 
this test with extremely limited elon- 
gation. Variations in the strengths of 
the stainless steel fittings, then, would 
mean scrapping not only of these 
completely finished parts but also (in 
many cases) of the cables as well. In 
fact, the high and uniform strength 
of stainless coupled with excellent 
ductility is one of the principal rea- 
sons for using it on these cable ends 


On the Automatics 


The sizes of stainless steel bar stock 
used as raw materials, run from 
13/16” down to 7/32” round, and 3/16” 
to 3/8” hex. 

First operations usually are per- 
formed on automatic screw machines, 
with shank diameters machined to tol- 
erances of plus .000” minus .003”, 
lengths of cuts held to plus .000” minus 
020”. 

The rake. and clearance angles of 
tools are highly important, since the 
first rule of stainless machining is to 
keep all tools perfectly ground and 
perfectly set. 

Roebling’s has found the recom- 
mended tool angles on page 7 of the 
Rustless book, “Shop Notes on the 
Machining of Stainless Steel’ quite 
satisfactory. (That book, which was 
one of the most understandable and 
useful ones in the shop, has just been 
replaced by a new and much more 
comprehensive Rustless booklet, “Ma- 
chining Stainless Steels.’’) 

No chip breaker is used unless the 
chips produced without one are both- 
ersome or damaging to machine op- 
eration. The reason.is, the finish is 
smoother if the chips are not broken. 
In general, no chip breaker is needed 
for any cut of less than 1/64” depth, 
but from 1/64” to the deepest cut of 
.225” the chips must be broken. 

Turning feeds range from .0015” to 
.0047”, with speeds from 70 to 94 sur- 
face feet a minute (SFM). The heavier 
the feed, the less the troubles from 
work hardening. But if tools show 
signs of over-heating, the chip pres- 
sures must be reduced or other fac- 
tors modified. Usually the speed is re- 
duced and the feed kept constant. 
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Reducing the feed is the surest way to 
get into work hardening troubles, and 
these will burn up the tools in short 
order. 

Drilling is one of the difficult op- 
erations. The holes, after centerless 
grinding the shank, must be concen- 
tric and parallel with the O.D. to plus 
or minus .005”. And those holes are 
small and deep. 

Spot drilling and inside chamfering 
are performed at one position, then 
the hole is drilled to about % of its 
final depth at a second position, The 
final drilling is done on drill presses, a 
recommended practice which increases 
automatic screw machine output. 

It is important that all drilling on 
the automatic be done at positions 
where very little side pressure is being 
exerted by other tools upon the stock. 
Such side pressure can make differ- 
ences as great as .002” and even .003” 
in the concentricity of the hole. 

Operators inspect every piece that 
comes from the automatics. At the 
slightest sign that a machine is 
“crowding the limits” or otherwise 
threatening to give trouble, the set up 
man is sent for. Continual inspection 
is one sure way to avoid trouble. Pre- 
cision machining of stainless must be 
kept under complete control 


Centerless Grinding 


Many of the precautions taken to 
insure dimensional accuracy and per- 
fect finish would be as necessary with 
other steels as with stainless. Some of 
the centerless grinding precautions 
are among them. 

Centerless grinding usually follows 
the automatic screw machine opera- 
tions. The purposes of the grinding 
are (1) to remove all scratches and 
tool marks, and (2) accuracy, with 
sections which are to be threaded be- 
ing held to plus or minus .0005”. To 
make sure that the grinding gets below 
all tool marks and leaves a flawless 
finish, from .005” to .008” of stock is 
removed. 


- . be 
° "hi 
. J 
Pod “f ; 
- 


al 


t 


ne Pi 


lay 


“t [ say 


~ 


et, 


“es 





(ADVERTISEMENT) 


BEFORE SWAGING 


text for details of machining operations. 


It is important to keep all contam- 
inants out of the grinding coolant. 
Therefore all work is cleaned and de- 
greased before being taken to«the 
grinder. Any straight cutting oil from 
the automatics carried to the grinder 
with the work would change the vis- 
cosity of the grinding coolant and 
might cause the entrainment of steel 
chips or of abrasive particles with con- 
sequent scratching of the work. 

The coolant is mixed 20-1 with 
water, and a special paste is added 
to increase the lubricity. 

Lubricity is needed to make sure 
that the work is not scratched by the 
work rest blades. For further protec- 
tion against scratching, the blades are 
tipped with an aluminum bronze which 
is an excellent bearing material; it has 
very low coefficient of friction when 
lubricated by the coolant. This bronze 
has displaced harder and longer lived 
blade tip materials, with marked im- 
provement in work finish. When badly 
worn it is restored by a simple welding 
operation. 

The blades are carefully set to a 20 
angle. This angle holds the work jn 
position with minimum bearing pres- 





Machining terminals on the automatics 
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U bis terminal is machined from stainless steel, Type 303, at bigh-production rates. See accompanying 


sure between work and blades, with 
consequent minimum scratching if any 
abrasive gets between the work and 
the bronze. And at the same time, it 
permits the coolant to flow off freely, 
with no surfaces which will entrap 
loose particles and keep them in posi- 
tion to scratch the work. 


Grinding wheels must be dressed 
often enough to keep up the produc- 
tion rate of the machine a preserve 
perfect finish on the wo. All the 
grinding must come up to shoulders 


which bear on one side of the wheel 
only. The first wheels used, refused to 
stand the stress of grinding against 
hex shoulders. Therefore a wheel was 
adopted which has a 3/16” hard side: 


the main body of the whee! being 80 
N5BE (‘Norton Company) and the 
hard side 80 P5BE. 

This wheel needs dressing only after 
every 200 pieces or so, as compared to 
75 pieces for the old one. There is a 
worthwhile gain in daily output as well 


as in wheel life. 


On the Drill Presses 


Drilling of the deep holes present 
two problems: (1) to get the holes con- 
centric and parallel with the O_D., and 
(2) to complete them to their full 
depth. Starting the holes accurately is 
best done on the automatics. But fin- 
ishing them to full depths requires re- 
peated raising of the drill points from 
the work and lowering them again, 
each such cycle being called a “dive”. 
And this diving or pecking motion 1s 
most easily accomplished as a second- 
ary operation on a drill press. 

Roebling’s has found that some holes 
should be drilled on manually con- 
trolled presses, while others can be 
done on the Leland Gifford Hydro- 
matic Automatic Drill presses. The 
difference is in the size of the drill. 
Drills smaller than No. 17 need man- 
ual control. 

The operator of the manual press 
must have a sensitive touch. Only bj 
“feel” can he tell when to lift the drill 
for another dive. Furthermore, he 
must be careful to raise the drill as 
abruptly as possible so the drill point 
does not idle on the work and cause 
work hardening. , 

Automatic controls, by contrast, are 
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set at 3/16” per dive. They lift the 
drills quickly enough to prevent any 
oublesome amounts of work harden- 
brankshaft drills were used origi- 
nally, but it was found that the Hi- 
ones were equally rapid in ac- 
and could be re-ground much 
more quickly. 
Grinding of the drill points is im- 
t. First of all, the grinding 
wheel must be diamond dressed to the 
highest possible accuracy so the point 
itself is fully accurate. After that, the 
drill point must be ground to a far 
more obtuse angle than is used for 
earbon steel. 140° is about right. (The 
standard angle is 118°.) 
As in all stainless machining, Roeb- 
ling’s finds that it is better to cut down 
the SFM than the feed if drilling 


troubles are encountered. Feeds range 
from .002” to .004”, SFM from 40 to 50. 
Chips should be heavy enough to work 
up the flutes readily. Light chips tend 
to get between the sides of the drill 
and the hole, causing rapid wear of 
drills as ll as spoiled work. 


Because of the high cutting temper- 


atures a ie drill points, soluble cut- 
ting oil ; displaced the “straight” 
kind on work. The soluble oil also 
tends to serve the clearances on the 
drills loncer, and to remove the chips 
better. 

With h accurate control meth- 
ods, Roebiing’s is doing some highly 
accurate (rilling. One example is two 
272 Dia irallel holes drilled simul- 
taneous nly .024” apart in 13/16” 


stainless ck. 


[ hread Rolling 


The tl d rolling is the last major 
operatio nd it is the one which is 
most ea spoiled by any variations 
in the k. Roebling’s, of course, 


cannot « inything more about the 
steel itse han to make sure that it 
comes from a steel plant which is rigid 
about living up to specifications. But 


Roebling’s can—and does—be careful 
that the sections to be threaded are 
well within their plus or minus .0005” 
tolerances. This initial accuracy would 
be necessary with any metal to roll 
threads to a class 3 fit, but with a 
tough metal like stainless it also helps 
the rolling operation. 
Thread rolling, like all other opera- 
tions on stainless, requires plenty of 
force. Thus, even on these small parts 
the No. 20 Waterbury Farrel Machine 
is not heavy enough for some of the 
work and the No. 30 does much better. 
Speeds must be controlled. A Reeves 
variable speed drive is attached to 
each thread rolling machine, and 
speeds are variable within a wide 
range The larger the thread the 
‘aster can be the machine speed. 
Straight cutting oil is used as a die 
lubricant 
Inspection is close. Work specifica- 
“ons call for a number 3 fit, which 
ep no taper, full size with proper 
in and pitch. A comparator is with- 
pe fasy reach of each machine, and 
ery tenth piece is checked by it. 
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Deep-drilling on the pecker Drills 


General Working 


Standard grade of high-speed tool 
steels are used, the only requirement 
being that the tool must be Rockwell 
C65 or harder. But this requirement 
must be observed; softer high-speed 
steels had only one-third the tool life 
of the C65 ones. 

Cutting oil for every operation must 
be high in lubricity and have no ten- 
dency to gum or stick the working 
parts of machines. All new cutting oil 
is sterilized before being fed to the 
machines. Keeping the cutting oil 
clean and free of entrained metal par- 
ticles is important. At least 50% of 
the oil used in the automatics is 
cleaned in a Barret oil reclaiming and 
cleaning system every day. Each ma- 
chine is completely cleaned out at least 


once for every twenty days of con- 
tinuous operation. The results include 
higher production rates, fewer spoiled 
parts, and almost no dermatitis among 
operators. 

The cutting oil is fed at the maxi- 
mum pressure which the machine 
pumps can deliver. It must be care- 
fully guided so the full force of the 
stream strikes at the spots where the 
chips impinge upon the tools. 

Methods like these keep the stain- 
less production line flowing smoothly. 
They are helped by the fact that any 
carelessness quickly shows up in dam- 
aged work, and therefore the careless- 
ness cannot be hidden. The machining 
of stainless steel, in short, is a job for 
the man who knows how to get his 
machines under control and keep 
them that way 


The End 





Rustless produces stainless steels only, in bar, rod, wire — 
rounds, squares, hexagons, flats and special shapes. But 
we offer you much more than that. By intensive speciali- 
zation we have learned not only how to produce, 
but how to select and fabricate the various grades. 
For example—our machining engineers have com- 
pletely revised our popular booklet, “Shop Notes 
on the Machining of Stainless Steels.” Copies of 
the new booklet, mentioned in this advertise- 


ment, will be sent free on application. 














SALES OFFICES: 


BALTIMORE + BOSTON + BUFFALO - CHICAGO 
CINCINNAT! + CLEVELAND «+ DETROIT 
LOS ANGELES + MILWAUKEE + NEW YORK 
PHILADELPHIA + ‘PITTSBURGH + ST. LOUIS 


DISTRIBUTORS IN PRINCIPAL CITIES 
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HARDEN STEEL PARTS jai 
in a CONTINUOUS FLOW 


for INCREASED 
PRODUCTION 
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The G-E belt conveyor electric furnace is specially designed 

for continuous scale-free hardening of bolts, nuts, springs | 
machine parts, tools, or other small steel products. Repre. : 


senting a typical application, the furnace above is used fo, 
hardening a continuous flow of machine-gun links in g 
protective atmosphere. 
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The conveyor belt is entirely enclosed in the heating cham- After being uniformly heated, the charge is dr: through 
ber to permit a non-decarburizing atmosphere to be main- a sealed chute, into an oil-quench tank. In a t 11 instal- 
tained at all times. By adjusting the speed at which the lation, a high-velocity flow of quenching m quickly 
conveyor carries charges through temperature-controlled cools the hot material as it falls from the furna second 
multiple heating zones, the time-temperature cycle for any conveyor within the quench tank automatica -harges 


steel-hardening requirement can be maintained 
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ROLLER-HEARTH FURNACE 





CONVEYOR FURNACE 


FURNACES 
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the hardened parts from the quench. 


BOX FURNACE PIT FURNACE 


FOR PRACTICALLY EVERY INDUSTRIAL N 


BACKED BY NATIONWIDE ENGINEERING SERVICE 
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Depending upon the type of product to be hardened, one 
of two types of loaders may be employed. Designed for 
general use, the tray loader is specifically recommended 
for loading certain types of parts. It is manually operated 
and assures accurate spacing of charges placed upon the 








conveyor! belt. . 
inl 
Shes. r 
— - benny re 
ij +7 ; tf = . pump 
chute = - 
a — -———|-— nf }-Sitomteemtl Oi cools 
jon Pe SSS ae oer omer 
Enclosed conveyor reduces a Ae 
power consumption and A UP +++ 5P 
heips maintain atmosphere +4 a5 
— 
TD aes cert nce 
. — 
In thi matic diagram of a typical G-E belt-conveyor 
electr rnace, note that the entire heat-treating operation 
is automatic—from the time of loading until the hardened 
parts discharged from the quenching medium. If the 
uniform hardening of numerous small steel parts, a# low cost 


is of interest to you— 














ELEVATOR FURNACE 


Buy all the BONDS you con—and keep all you buy 


GENERAL @ ELECTRIC 
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CAR-BOTTOM FURNACE 





The automatic motor-operated shaker loader is designed to 
handle large quantities of small parts, such as bolts, nuts, 
and springs. When parts to be hardened are fed into the 
shaker loader in a constant volume, the device automatically 
loads the furnace conveyor at a similar rate. 





—get in touch with one of our many industrial-heating 
specialists, who are in most of the principal cities. He will 
be glad to study your requirements and to suggest the 
most efficient means of meeting them. His recommendation 
are based upon years of practical experience. For detail 


---contact the nearest G-E office, or 


mail the coupon below: 


General Electric Company, Sec. 675-114 
Schenectady 5, N. Y. 


Please send me your bulletin, “‘Belt-conveyor Elec- 
tric Furnaces,’’ GEA-2790A. 


—Please send me your bulletin that describes the 
follawing other types of furnaces: 


—Please have a G-E heating specialist call at the earli 
est opportunity. 


NAME 


COMPANY 


ADDRESS 
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ODAY’S prize ‘“‘Didn’t. 

I-tell-you”’ goes to Em- 
peror Haile Selassie for his 
prewar speech in the late 
League of Nations 


—in which he voiced this 
prophecy: 

“As long as you subordi- 
. nate justice to peace—you 
' will achieve neither justice 
mnor peace.” 


now has a modified amount 
each—but he took an awf\ 
iffing—and outside aid had 
to help him back on h 
pedestal. 


Justice simply cannot 
trifled with— because its effec’ 
is far-reaching with peoples 
as with products 

—for in the making of prod- 
ucts, especially, justice mus‘ 
be accorded to 


(a) the design 

(b) the cost 

(c) the output 

(d) the worker 

(e) the stockholder 
(f) the user 


— otherwise that product gets 
slapped off its pedestal. 

Justice is simply honesty in 
action—such as— 
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“Straight Thinking Pays”... 4c says 


LOOK, EMPEROR, how straight thinking with this new Lincoln Electrode 


can improve Arc Welding for greater justice to cost, output and quality 
in many applications: 


Easy Operation ‘ file: Welds... 
“FLEETWELD 47” 


Lincoln announces a new member of the world-famous Lincoln 
“Fleetweld”’ family: 


“‘Fleetweld 47”’ is a shielded arc electrode for use with A.C. 
or D.C. Designed primarily for real ease of operation in all posi- 
tions with excellent appearance and very easy slag removal. 
(Most welds practically self-cleaning.) Has extremely quiet arc 
and low spatter loss. Very smooth bead surface and good slag 
coverage. Operates especially well in flat, horizontal, vertical 
nd overhead positions. Good control of shape of bead in large 
fillets in all positions. 


Conforms to A.W.S. Class E-6012 and E-6013. Approved by 
\merican Bureau of Shipping. For welding A.S.M.E. U-69 
nd U-70 pressure vessels under insurance requirements. 
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Especially well suited for: 

. Single pass horizontal fillets and 
single and multiple pass fillets in the 
vertical and overhead positions. 

2. Vertical, horizontal and overhead 

butts in plates over 4”’ thick. 


PHYSICAL PROPERTIES 

(AS WELDED): Tensiie strength- 
68,000 to 80,000 lbs. per sq. in. 

Yield point—55,000 to 62,000 Ibs. p 
sq. in. 

Elongation in 2 inches—18% to 25% 

Impact resistance—25 to 50 ft. Ibs. Izod 


(STRESS RELIEVED): 

Tensile strength—64,000 to 79,000 pe: 
sq. in. 

Yield point—48,000 to 60,000 Ibs. pe: 
sq. in. 

Elongation in 2 inches—244% to 30% 





Full details and procedure in the 
“Weldirectory,” Bul. 402, free on request 





THE LINCOLN ELECTRIC COMPANY ° DEPT. M-1 ° CLEVELAND 1, OHIO 
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A Little Steel Part 
that Tells a Big Story 
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Joe MAGHINABILITY 








Look at the little camshaft on the opposite 
page. It was made from UNION SUPER- 
CUT (A.1.S.1. B-1113)— fabricated on 
automatic and hand screw machines, then 
hardened at wearing surfaces by selective 
carburizing. 

But the important part of the story is the 
amount of machining necessary. The weight 
of the finished camshaft—only % of the steel 
bar from which it was made—indicates that 
ic was mecessary to machine away % of the 
original bar to produce this complicated 
itle part. 

That’s why UNION SUPERCUT was used 


—because it is “tops” among free-machin- 
ing steels. 


— 


Long ago, Union Drawn recognized the 
vital importance of MACHINABILITY in 
the production of steel parts. Metallurgists 
directed the major share of their laboratory 
and plant research toward better machin- 
ability. Engineers cut up tons of steel on an 
“automatic” and spent days and weeks in 


customers’ plants studying the performance 
of various steels. 
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To further increase machinability, and to 
assure uniform hardness and physical 
properties, Union Drawn has greatly in- 
creased capacity in all plants for furnace 
treated cold drawn steels—annealed, nor- 
malized, spheroidized, stress relieved and 
otherwise heat treated. 
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The results: A steadily increasing ability on 
the part of Republic Union Cold Drawn 
Steels to machine to a fine, smooth surface 
at higher speeds and heavier feeds. 


A marked decrease in abrasive elements in 
the steel—providing longer tool life, more 
parts per dollar of tool investment, fewer 
grindings of tools, greater efficiency of 
Operation, more output. 


And all these advantages without sacrifice 


of physical and heat-treating properties. 


This little camshaft is only one of thousands 
of different parts which have demonstrated 
the cost-saving, production-increasing ma- 
chinability of Republic Union Cold Drawn 
Steels. The steel parts YOU make probably 
will do the same if you specify these steels. 
Republic metallurgists are ready to work 
with you to obtain maximum results in 
machining and heat treating. 


REPUBLIC STEEL CORPORATION 


Union Drawn Steel Division « Massillon, Ohio 
GENERAL OFFICES e« * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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TROUBLE-FREE PERFORMANC 
















































































HE WARP THREADS of a power Joony pass Many materials 


through eyes of slender he vi y/_ were tried for the repair 
a rod running through a hol at the e l hooks. Some rusted, coloring the cloth. »pome 
nap lost their ‘‘spring’’ or became brittle when 
welded. Some had to be dipped or plated. 
ahi bia Saaitel as 48 ; Easy-to-form, corrosion resistant, weldable 
ee ee ee Les ee eee nickel silver by Riverside filled the bill. Nickel 
heddles peeled used. These have/a l~af spring Silver, Phosphor Bronze and Beryllium Copper 
hook which allows them to be Anappgd on are Riverside alloys in your future. On which 


the rod without disturbing other héddles. of them shall we send you a booklet ? 


end. Severe strains often caySe ends Ao 
off. Removing all heddles fo m: 






e replace- 


INSIDE RIVERSIDE—i+ you are bored by the words "personal service”, perhaps we can revive 
your interest. Every order or communication from you is examined the morning of its arrival 
at Riverside by a round table of top responsible persons — from shop, laboratory, manage- 
ment, All knotty questions concerning application, production and delivery of Riverside Alloys 
are untied on the spot. This is our interpretation of personal servide. 
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giVERSIDE PHOSPHOR BRONZE ALLOYS —Copper-tin alloys 


jo which phosphorus is added. Made in variety of wrought 
ond malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. 


PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal orc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 


Typical use: Welding Rods 








RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 


PROPERTIES—Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its specific resistance, and physically 
because of its clear-through silvery white appearance. In 
generc!, it is tough, resistant to wear, fatigue, and corro- 
sion. Ecsy to machine in any manner, weldable by al 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 


4 


embossed or spun. Supplied in sheets, strips, wire, rods, 


circles, bors, blanks and ingots. 






















RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 


combination of properties — Unusually high strength. Ex- 
cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 


“? v 


l 
, 
: 


metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, 
wire, rods, bars and blanks, usually, semi-hard, cold worked 
for fabrication and heat treatment. 
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THE CARPENTER STEEL COMPANY e 135 W. Bern St., Reading, Pa. 
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How to Fad Oar... 


Men stand idle at machines every time a tool is reground or replaced. 
Time is wasted in the tool room and in heat treating. But now there is 
a way to stop the costly loss from tools that wear too rapidly or fail 
prematurely. Even in plants where everyone is satisfied with tool life, 
the Carpenter job analysis plan has stopped the hidden loss of man- 
hours, tool steel and money. Put these three easy steps to work now. 
Then watch costs go down and output rise. 


ble check Each Job at the Start/ 


In hundreds of plants Tool Engineers are using the Carpenter 
Matched Set Method to get tools that stay on the job longer. And 
it works! This method is a tried and proved way to save man-hours 
at machines, in the tool room and in heat treating. In easy steps 
it shows which tool steel will give best results on each job. Find 
out how it can help you gauge tool performance before tools are 
made. Drop us a note on your company letterhead and ask for the 
Carpenter “Matched Tool Steel Manual’. It is a 167-page book 
(Free in the U.S.A.) that will give you down-to-earth answers to 
your tooling problems. 


y with Heat Treating Know Noy /* 


No one has to tell you how important heat treating is in getting 
100% performance from tools. And here is your insurance that 
proper heat treatment will back up your work in designing and 
making tools. The Carpenter Heat Treating Guide is a handy slide 
chart that puts complete, correct information at your fingertips. It 
gives forging and normalizing heats, annealing and hardening treat- 
ments, recommended drawing ranges for all the Matched Tool 
Steels. Plus tips on quenching, drawing and furnace atmospheres. 
Ask for your free Heat Treating Guide. You can use it to get tools 
that reduce down time, save man-hours and cut costs. 


9. Fol lo 


3, Check Each Tool om the Job! 


How many pieces does each tool produce between grinds? Which 
tools fail too soon in service? Answers to those questions give you 
a yardstick to use in improving tool performance. And for personal 
help with your job analysis plan, call your nearby Carpenter repre- 
sentative. He knows tool steel from A to Z and can provide real 
engineering help. 


(Carpenter MATCHED 
TOOL STEELS 


BRANCHES AT 


Chicago, Cincinnati, Cleveland, Detro it, Hartford, 
TY } * a age 
‘ndianapolis, New York. Philadelphia, St. Louis 
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-..- MOW O/fers 
Fie new combinatiois of 
es advantages ... new alloys in 
" all forms... from a great new source! 


Consider aluminum today in terms of recent ad- aluminum alloy used in the past. In addition, R303 has 
vancements — particularly the new lightweight, splendid corrosion-resistance. 














high-strength aluminum alloys developed by CONSIDER ALSO R317, Reynolds new free-machining alloy. 
Reynolds metallurgists. And finally, consider all Reynolds aluminum alloys 
For example . . . in terms of these additional advantages . . . ease 

CONSIDER R301, the new Reynolds alloy with a typical of fabrication and assembly ... thermal and elec- 


tensile yield strength of 60,000 p. s. i., superior worka- 
bility, good corrosion-resistance, excellent spot-welding 
characteristics. 


trical conductivity . . . heat and light reflectivity 

non-magnetic, non-sparking and non-toxic 
ualities ... pleasing appearance . . . new low costs. 
CONSIDER R303, another new Reynolds alloy with even q P & app 
higher tensile yield strength—higher, in fact, than any Consider Aluminum— Consult Reynolds. 


Keep your dollars fighting . . . Buy MORE War Bonds 


ALUMINUM 


METALS AND ALLOYS 




































From Rivets to Armor Plate: 
Consult Reynolds 


Today Reynolds Metals is sweeping forward as 
the nation’s great new source of all forms of 
aluminum. Let Reynolds demonstrate what this 
all-out, tradition-free effort can do for you. Serv- 
ice offices located throughout the country. 





See the Reynolds catalog in Sweet’s—or write 
for bulletins outlined in the paragraphs below. 




















SHEET A'\D PLATE. Standard WIRE. Cross sections less than ROD AND BAR. Sizes from % SHAPES. Rolled and extruded sec- 
gauges, es, alloys. Special ¥% inches. See Bulletin 31-A for inches to 8 inches for forging and tions to fulfill individual needs. 
items. Bu!!:(in 22-A gives specifi- specifications, ordering data, etc. machining. Bulletin 31-A gives See Bulletin 35-A for full infor- 
cations, ordering data, etc. 8 pp. 12 pp. complete information. mation. 8 pp. 


















































| TUBING. Seamless. Closely con- PARTS. Fabrication at aluminum FOIL. For years the largest pro- POWDERS AND PASTES. For 
n | trolled as quality and dimen- source saves manpower, plant ducer of light-gauge aluminum for aluminum coatings. Bulletin 21-A 
sions. See Bulletin 17-A. Specifi- | space, scrap and transportation. packaging, technical and insula- gives forms, applications, evalua- 
cations, ordering data, etc. 8 pp. | Ask for further information. tion purposes. Bulletin on request. tions. 20 pp. 
| 7 
A) 
has 
oy. 
VS 
: gn CASTINGS. Permanent mold and 
Se FORGINGS. Production capacity Re Re sand, Produced in one of indus- 
C+ up to 2,000,000 units per month. Al y NOlds M * =— try ’s most modern plants. Ask for 
ity Ask for details. Um), etal. further information, 
KIC 
ts. ‘ : 
FREE! Many of the bulletins mentioned above 
belong in your files for quick reference. Please 





use coupon in requesting. 


DON'T MISS THIS! — 
RRUVIAY WR 


Hw Neue “Reynolds Aluminum, its Iimpor- 


tant Role in Tomorrow's ‘ia Soeulia ak ee 
is of direct interest to sass ei ete Hi 

concerned with design and pro- 
duction. 16 pages packed with. 





useful information. 
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VERSATILE MODERN 
PRODUCTION TOOLS 


ALUMINUM WELDERS 


The limited plastic range of aluminum 
alloys has always made the welding of 
these metals an extremely critical prob- 
lem, has caused many experts to claim 
that it cannot successfully be done. That 
it can, has been convincingly proved by 
the development of resistance welders, 
both spot and seam welding types, which 
are now producing aluminum welds of 
such high quality as to be acceptable 
for aircraft and other critical parts. 

The Federal Machine and Welder 
Company recently delivered the largest 
and most modern roll-spot aluminum 
welder ever built, capable of welding 
two sheets up to %” thickness . . . has 
others available, including spot welders 
capable of welding two aluminum alloy 
sheets up to .125” gauge at 150 spots 
per minute. 


NEW SMALL SPOT WELDERS 


Soon ready for distribution will be 
several improved models of small spot 
welders, so versatile in their usefulness 
and so low in cost that such users as 
garages, small metal fabricating shops 
and factory maintenance departments 
will find them valuable tools. Informa- 
tion on them is available through The 
Federal Machine and Welder Company. 


RESISTANCE WELDING IN 
MAINTENANCE 


Speaking of maintenance department 
uses, several plants where application 
of resistance welding vaca § be least 
suspected have found small, low cost 
welders highly profitable for a variety 
of demands, from repairing or making 
of sheet metal safety housings to the 
patching of machine and electrical 
equipment parts. 


2,000 KVA FLASH WELDERS 


Among the recent special machines 
produced by Federal Machine and Weld- 
er Company are several 1000 KVA 
flash welders delivered to a foreign 
power as part of a complete production 
plant for making seven to ten foot 
diameter bearing rings, from hot rolled 
steel bar stock. Coming up are others 
of even greater KVA capacity. These 

articular rings were for tank turrets, 
fet such welders are adaptable to han- 
dling large ring gear blanks, locomotive 
tires . . . many types of bars or rails up 
to 20 square inches cross section. 


OLD TIMER ... NEW SLOGAN 


After several years total absorbtion in 
war work The Federal Machine and 
Welder Company,* oldest maker of re- 
sistance welding equipment, is plan- 
ning its return to active contact with 
peace time fields .. . has a new slogan: 
“In resistance welding, the name of 
authority is FEDERAL”. 
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e tailor does not try to make one suit of 
clothes fit hundreds of different men. But 
in the case of carbon tool steel, the metal- 
lurgist is faced with the task of developing 
a single product for hundreds of different 
purposes—so that your job of selecting 
steel will be simplified. 


Bethlehem carbon tool steels, with their 
tremendous range of applications, are the 
wheelhorses of the tool room. Here are a 
few of the characteristics that make these 
steels suitable for so many different tasks: 


* High, uniform hardness 

* Uniform grain structure 

* High abrasion-resistance 

* Excellent machineability 

* Simplicity of heat-treatment 




















Because of the high carbon co: spe- 
cial melting technique, and rest ns on 
incidental elements, Bethlehem carbon 
tool steels are produced under isually 
rigid controls. They are not easy steels to 


make. But they are easy steels to use, as 
thousands of customers can testify 


When you purchase Bethlehem carbon 
tool steel in the X, XCL, or XX grade, you 
are buying a product that is generally re- 
garded as the standard of the industry for 
hundreds of applications. To make sure 
that you are not overlooking some of its 
many uses, check with your nearest Beth- 
lehem distributor. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
Bethlehem Steel Export Corporation, New York City 


X,XCL,XX ... members of Bethlehem’s BIG 8 Tool Steels 
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Anotiier Alcoa Contribution 








lo greater engine reliability. ‘m 


You can safely operate Alcoa Aluminum bear- 
ings at higher loads. This is a proved fact— 
proved repeatedly under scientific control on 
the test floor and under the varied circum- 
stances of severe routine service. 

These bearings are bearing metal clear 


through. Alcoa bearing alloys offer excellent 


bearing characteristics. Their high heat 





conductivity lowers surface temperatures. 

Don’t be surprised when an engine builder gives 
you this evidence of a big step forward—*We’re 
using Alcoa Aluminum bearings for better per- 
formance and greater reliability.” A number of 
manufacturers have standardized on them for 
their heavy-duty work. ALUMINUM COMPANY OF 


America, 2162 Gulf Bldg., Pittsburgh 19, Pa. 
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You can do it on the DoALL Con- 
tour Machine or on a DoALL Band 
Filer. Both accommodate the %" 
File Band which finished these 
metal statuettes at the rate of one 
per minute. 


The DoALL method is a smooth, 
continuous, one-way operation with 
no loss of time, motion or energy. 
Today's fastest way to finish parts 
or products made from metals, 
alloys, plymetals. And, it’s 4 times 
faster than jig filing, 9 times faster 
than hand filing 


Contour Sawing Band Filer Super 
Surface Grinders 
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Contour Wachine —thovsonds ore in use 


today shaping parts used in important war equipment, 
Although used primarily for internal end external | 
sawing, file bands are included as standard equip. 


ment with each DoALL Contour Machine 


Baud Filer —For continuous filing here’s the 


best solution —a variable speed precision machine 
that accommodates work up to 6" thick. The 18" square 
work table tilts for angle filing. Occupies only 


27" x 34" floor space. 


Send for your copy of circular BAND FILING TO PRECISION TOLERANCES 











Colloidal Dust ; Band 
Gctatng Wars Cutting Oits Collectors Variable Speed 
@ and Pulleys —~ 







Magnetic Chucks 


and 





‘* SELEQMASTER 





and 
Soluble Oils 





Coolant Systems 


CONTINENTAL MACHINES, INC. 
1343 S. Washington Ave. * Minneapolis 4, Minn. 
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As early as 1912, the Swedish Crucible Steel Company was 
prominent in the development of nickel-chrome heat 
resistant castings, designed to resist oxidation, corro- 
sion, and abrasion. Today this early experience is 
treasured, for the knowledge and skill so gained has proved 
invaluable in producing ““SWESCO”’ Alloy Castings of 
superior quality. Evidence of this is their ever-increasing 
demand by manufacturers who recognize *‘SWESCO”’ 
superiority. 


MODERN FACILITIES, SKILL AND CARE 
- « « MEAN SAVINGS ON YOUR ALLOY 
CASTINGS REQUIREMENTS. 


ee 


The Sand Slinger and 

Wheelabrator illustrated 

are but two of the modern 

foundry essentials that 

make Swedish one of the 

best equipped foundries in 

the country for the pro- 

duction of Alloy Castings. 

Our skill, care, modern 

equipment and, above all, 

experience can be of real 

: ; 4 service to you on your 

meet tidiig’ - : a = ey 47 Alloy a arr 
: . J ments, and we welcome 

Sndustrial demands : the opportunity to assist 
a you in any way possible. 

For detailed information 


please write, wire or tele- 
phone Dept. SCS-54. 


CRUCIBLE STEEL aiid 


Serving Industry it Wise Y Rin Thirty-S wo bs fears 
6561 BUTLER AVENUE... DETROIT iT MICHIGAN 


JUNE, 1945 














Between V-E Day and V-J Day, let us help you plan the Testing 
Equipment you wish to acquire to set up an Adequate Testing 
Routine. “Testing gives Control”—speeding research, facilitating 
purchasing, promoting production, and proving quality. The 60 
models of *Scott Testers span the needs of wire and strip testing 
for tensile, hysteresis, twist, flex- 

ing, compression-cutting of rub- 

ber covering, etc., etc., from 

finest filament to 1 ton tensile. 

Results, in the form of picturized 

charts, are ideal for easy reading 

and valuable as reference records. *Registered Trademark 
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ne AOD-9 
* Pneumatic Jaw 
AD.8 150,000 
AD-5 Pneumatic Jaw pounds — 
Pneumatic Jaw 100.000 weight of steam 
40,000 pounds — jocomotive 
pounds — weight of 2 
weight of steel tank cars 
box car 








Hufford Jaw capacities are 20, 50 and 75 tons for the three sizes 


e OR GRIPPING extrusions, rolled stock, tubing and 


narrow sheet while straightening, contouring, test- —ample for the most severe types of service. If you have a 








JUNE, 


ing, stretching—or for any other application where 
extreme tension is applied to a workpiece—the Hufford 
Pneumatic Jaw is the ideal solution to gripper 


problems! 


It holds securely under any applied tension up to 
150,000 pounds .. 


that fits within 4,” 6” or 8” 


. accommodates any shape stock 


diameter circle and re- 
leases the workpiece instantly 


without freezing. 


material gripping problem, write for descriptive Bulletin A-! 
which gives complete details and will help suggest many ap- 
plications for the Hufford Jaw in your metal-working operations. 
Or outline your problem to our engineering staff for a prompt 


recommendation! Hufford Machine Works, Inc., 207 North Broad- 


way, Redondo Beach, California. 
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ANUFACTURERS OF HYDRAULIC METAL-CONTOURING EQUIPMENT 
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IF YOU are using Air-operated welders, 
will be interested in this com 
pletely redesigned line of sequence 
and sequence-weld timers which provide 
consistent and automatic timing of the 
complete welding cycle. It includes 
controls for all standard combinations 
in which ignitron contactors or syn- 
chronous-precision timers are used. 


You can change welding sequence easily 

K.ach control is constructed in such a 
way that the timing control section can 
be removed in less than a minute—and 
placed in another machine. This feature 
is particularly desirable for assembly- 
line welding because a single spare unit 
can be used to replace any one of a num- 
ber of similar timing control sections. 
And, consequently, servicing will not 
hold up production. 


\lso, when production-line require- 


ments change, timing control sections 


Sequence and 
Sequence-weld Timers 


1. Greater flexibility 
2. Easier installation and servicing 
3. More accurate timing 








AN IMPROVED LINE OF TIMERS 





A credit to your plant, this sequence-weid 
timer has been designed to meet the New 
American War Standards of Controls for 












Resistance Welding Machines (C52.4) 


of different types can be interchanged 
quickly without rewiring. 


Because the timing control section 
can be removed easily (making readily 
accessible the terminal boards and 
mounting holes), installation of the 


complete timer is greatly simplified. 


A new and more accurate timing circuit 
provides consistent welding speed as 
required for high production welding 
with short timing intervals, despite 
nominal variations in line voltage. 


Long tube life—The new G-E metal 
thyratron tube, installed in the timing 
circuit, will keep this control operating 
precisely for a long time. 


Remote operation— or the convenience 
of the operator in making adjustments, 
the timing-control 
removed easily and mounted on the 
welding machine. or elsewhere. 


GENERAL (4) ELECTRIC 
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station can be” 


Built for Your Serviceman 

These redesigned controls have many 
additional features which 
tine inspection and servicing. Standard 
industrial-type relays, with which your 
electrician is familiar and which are 
easy to service, have been used through- 
out. Also, by redesigning the wiring 
system and mounting most of the small 
resistors and capacitors on a terminal 
board, hasbeen greatly 


plify rou- 


servicing 
facilitated. 
Need More Information? 


Your local G-E office will be glad to tell 
you more about the jobs that these 
controls can do—and are doing. OF 
write directly to us for more information. 
General Electric Co., Schenectady §, N.Y. 





RESISTANCE - WELDING 
CO NTROL 


Buy all the Bonds you can-——and keep all you bey 
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THE BEST INDUSTRIAL FURNACES MADE 


For HARDENING AND BRIGHT ANNEALING P-K PRODUCTS 


at the Parker-Kalon Corporation, New York, N. Y. 
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photograph was taken, the furnace had been operating day and night for approximately 7000 hours without breakdown or trouble 


rot An img int division of the Parker-Kalon operation is the Heat Treating them come out perfectly clean and uniform. 

dari Department. P-K Self-Tapping Screws, used in over 100,000 plants, must This installation is typical of the industrial furnaces 
oa have sufficient surface hardness to form the thread in the metals, plastics, Stewart engineers are building every day, both 
uh. fibre, or hard rubber where fastenings are being made. large types to ‘meet the specified requirements of 
ae For this important hardening job, P-K use a Stewart Hardening Furnace manufacturers all over the continent, and a complete 
al which gives them a production of 600 to 800 pounds per hour. Stewart line of standard types. 


VN; Gasifiers make oil economical for this full nickel chromium muffle unit. 
~atly The 24-inch wide conveyor belt has an automatic take-up, and the 
quench tank is an integral part of the unit. 


The Stewart Conveyor-type Hot Air Recirculating Unit at P-K has a 


) tell Production of 1000 pounds per hour of socket head cap screws, set 

hese screws, etc., drawn at temperatures up to 1200  F., with accuracy of 5 
Or plus or minus. 

10N. The bright annealing of P-K Thumb Screws, etc. is done with a Stewart 

— 


Full-Muffle Conveye:-type Bright Annealing Furnace. Since the installation 
of this furnace, it has been possible to eliminate all cleaning apparatus 


and to release six men formerly required for this operation to other work 





in the plant. They can now feed the work to the annealing furnace with o 
: -harging end of the Stewart Bright Annealing Furnace 
the oil and grease from the machining operation still on them and have 


1G | STEWART INDUSTRIAL FURNACE DIVISION of CHICAGO FLEXIBLE SHAFT CO. 
Main Office: 5600 W. Roosevelt Road, Chicago 50, Ill. — Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronto 9 
A letter, wire or ‘phone call will promptly bring you information and details on STEWART furnaces, either units for which plans are now ready or units 


®specially designed to meet your needs. Or, if you prefer, a STEWART engineer will be glad to call and discuss your heat treating problems with you. 


a 
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We have been 
manufacturing brass rod, brass 
alloy rods, welding rods, etc. for over 
a quarter of a century. Our standard brass 
rod is free cutting, uniformly free from heat spots 

and held to very close tolerances. It can be supplied 

in full range of sizes, shapes and composition, such as 
M.B.C.O., Tobin bronze, manganese bronze, naval brass, 
etc.; also fumeless bronze welding rods and brazing wire. 


SEAMLESS COPPER TUBES: Copper tubing (or pipe) 
manufactured in our mills is produced of highest quality 
virgin material. Our soft copper tubing is nationally known 
for its even, consistent temper. Furnished in sizes 34" O. D. 
to 34%" O. D. 
Every phase of our rod and tube manufacture is under strict 
laboratory control. Equipment is the best procurable. A wealth 


of experience gained in satisfactorily supplying our cus- 


tomers for many specific purposes, has resulted 





in products that are uniformly standard 
and, we believe, the best 
obtainable. 


MUELLER BRASS CO. 


PORT HURON, MICHIGAN 
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"I say let’s get experience... 
let’s 


CALL HOUGHTON!” 





That has been a good habit among heat treaters and their 
“brass hats” when new problems arose—problems that 
years of experience could readily solve. 


A firm can't provide and service heat treating materials for 
most of its eighty years in business without learning a lot 
of short-cuts and reducing shop troubles to a common 
denominator. 


With a record of many “firsts” in carburizing, salt bath heat 
treating, quenching and metal processing, this nation-wide 
Houghton organization can be of real help to you, both on 
war product manufacturing and in the peace-time conver- 
sion job to follow. You are invited to make use of it! E. F. 
HOUGHTON & CO., Philadelphia and all principal cities. 


SALT BATHS 
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SMALL PARTS ON OUR HUGE B-29’; 














aie 3 x," ~il 
a 


8s tk ed A i Oe, Le ee Ls 





POMET FR 
VIBRATION 


DAMPER PARTS 





Pomet Powder Metallurgy has solved the toughest from metal powders accurately and in such record 
types of technical problems. When General Electric time that production keeps pace with the mounting 
designed the new 300 amp. generator for the B-29, requirements for B-29’s. 

they needed the complicated friction vibration damper 

parts shown above. Note the ten opposing recessed Do you have a difficult problem which Pomet can solve? 
spring sockets, the ten male and female arcs that must If you need special characteristics to order such as the 
fit together with almost “piston ring accuracy”, and strength of mild steel, corrosion resistance, ductility, 
the complicated overall design. wear resistance or others, and if you want precision 
It would take too much time to produce these parts on a volume basis, we would appreciate the oppor 
by any orthodox method. Pomet is manufacturing them tunity to quote on your specifications and blueprints. 

CLOSE TOLERANCES DUCTILITY OR HARDNESS 


WITHOUT MACHINING COMBINED MATERIALS 


HIGH DENSITY WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-46 Greenpoint Avenue Long Island City 1, N.Y. 
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HAVE YOU ANY OF 
THESE PROBLEMS? 


OOK over the following list of problems 

common to the metal-working industries—then 

ask yourself this question: “‘Do | really know how 
much ‘‘dag’? dispersions of colloidal graphite Use the convenient coupon below and take this 
can help to cure headaches like these?” opportunity to become better informed about 
**dag’’ colloidal graphite. A general booklet 
# 430) telling the story of the **dag’’ products 
Be) improved Finish on Castings and a full set of specific bulletins are available 
, - free on request. Acheson Colloids Corporation 
id Metal Pick-Up on Forging Dies also maintains a technical staff ready to study 


® Tool Life in Cutting Operations your particular problem. 


dag colloidal graphite 


ACHESON COLLOIDS CORPORATION, Port Huron, Michigan 


® Rod and Wire Drawing 





TO [ TO GET THESE: ] THESE: r-------- mem MAIL THIS: -------S=55 


ACHESON COLLOIDS CORPORATION 


This new literature on ““dlaag’? colloidal graphite is yours for the asking: 
PORT HURON, MICHIGAN DEPT. 9-F 


430 | A general booklet on the story of “dag” colloi- 
dal graphite. 12 pages profusely illustrated. 


440] A complete list of ““dag’’ colloidal graphite 


dispersions with applications. 


Please send me, without obligation, a copy of each of the bulletins checked: 


No. 430 [| NAME 


| 

| 

| 

| 

| 

7 No. 440 | | position 
| No. 421 [ ] FIRM 
| 

! 

! 

| 

| 

l 

| 





421 | “dag” colloidal graphite for ASSEMBLING AND 
—_—_! RUNNING-IN ENGINES AND MACHINERY. 


| 422)| “dag” colloidal graphite as a PARTING COM- 
\__——) POUND. 


No. 422] | appress__ 
423) “dag” colloidal graphite as a HIGH TEMPERA- 
_——} TURE LUBRICANT. 


1431) “dag” colloidal graphite for IMPREGNATION 
| AND SURFACE COATINGS. 


432 “dag” colloidal graphite in the FIELD OF ELEC- 
———! TRONICS. 


No. 423[ | zonE No ae 





(Lubricants containing dag colloidal graphite are available 
No. 432 a from major oil companies.) 


| 

| 

| 

| 

No. 431 | |] OUR PRESENT O/L SUPPLIER IS . 
l 

I 
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Reed-Prentice No. 11/2 Die Casting 
machine for zinc, tin or lead base alloys. 


* aw oe. #182 2 ¥ frit Bk oR sa Ruok 


NEW YORK OFFICE: 75 West St., NewYork 6, N. Y. 
CLEVELAND OFFICE: 1213 W. 3rd. St., Cleveland 13, Ohio 
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Tails that played tag 
with the AXIS! 








Under continuous operation in the plant 
of The Avon Die Casting Co., Birmingham, England, 
the Reed-Prentice No. 11/2 die casting machine illys. 
trated below produced 25,000,000 zinc bomb-tail 
castings at the rate of 32 a minute. The eight impres. 
sion die operates at the rate of four shots per minute. 
This enviable production record is added proof that 
Reed-Prentice machines deliver the goods speedily, 
accurately and economically. 


With the return of peace, Reed-Prentice 
No. 11/2 die casting machines will help produce new 
products better, cheaper and faster with precision 
castings made from zinc, tin or lead base alloys. , . 
or from aluminum, magnesium and brass alloys when 
fitted with cold chamber attachment. 


If you desire helpful information on die 
design and die casting machine selection, take advan- 
tage of Reed-Prentice “Engineered Service.” You'll 
find it profitable to solve tomorrow’s problems today, 


fa ak 


REED-PRENTICE CORE 


* 


Welle ta04; MASS..U.S.A 
Ya cu we2 
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sry of the “bazooka’”’ is one of the outstanding After brazing, the locking lugs are hardened in a third 


iories of this war. Just as outstanding is the G-E 15-kw heater at the rate of 375 lugs, or 125 bazookas, 


onic heating has played in its manufacture. per hour. Both the heating and the quenching cycles are 


two sections for easy portability, the barre] automatically controlled 
is jointed in the middle with flanged collars 
cking lugs. This is another example of the way electronic heating 


ar in feteeedl we the Geant cnctiae ac the rare of  ™ heiping to speed war production. With this versatile 


ep our. y; , 
four sepa. ate bazookas, with one G-E 15-kw electronic the heated zone can be confined within close limits. For 
heater. Au o¢her identical heater is used to braze the other details, simply contact the nearest G-E office, or write 


collar to ch@ Far section. to General Electric Company, Schenectady 5. N. Y. 












, THIS MULTIPLE FIXTURE is used to harden the lugs on four 
barrels simultaneously. First, one lug on each barrel is heated and 
quenched. Then each barrel is rotated to place the lug in position 
within the heater coil, and the operation is repeated. The same 
procedure is followed to harden the third lug. This one heater, 
and one operator, perform the hardening operations on 125 
bazookas per hour. 





THREE G-E ELECTRONIC HEATERS cre 
used in producing the bazooka, two for the 
brazing operations, one for hardening. 





% 


NO. 91M ASERIES OF CASE STUDIES ON THE ACCOMPLISHMENTS OF G-E ELECTRONIC HEATERS VAY 


GENERAL 4 ELECTRIC ELECTRONIC HEATERS 


~~ 675-938-874 Buy all the BONDS you can= 
and keep all you buy 
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_ UNICHROME 


FOR SMOOTH, SPEEDY ~ 
PLATING TODAY, AN 


PRODUCTION of lustrous 
deposits — is yours with Uni- 
chrome Alkaline -Copper. Speed 


. smoothness of deposits... effi- 


ciency...and safety—have all been 
roved in the many large installa- 
tions. And when you add economy 
or operation [to the se benefits, it’s 
ent why Unichrome Alkaline 
Copper will pay immediate divi- 


qenads 


when it’s time to meet post- 


war competition. 


LOOK INTO THESE FEATURES 


Unichrome Copper deposits are 
dense, unusually fine-grained, and 


adhere well. Their exceptional 


Re a RM I 


smoothness makes an excellent 
base without buffing prior to 
bright nickel. Where the base 
metal is rough, the plate can be 
buffed with minimum pressure. 
In many plants today this process 
boosts production because of the 
high plating speeds obtained. A 
quick, simple cleaning cycle is 
used, and deposits need no activa- 
tion before plating with other 
metals. 

Due to the moderate bath tem- 
peratures, both heat losses and 
heating needs are lowered. The 
bathis stableand easily controlled, 
has a wide operating range, and 
is replenished at low cost. It’s not 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 


ind other types of finishes. 


rANOZINC salts for anodic treatment of zinc giv- 


reatly increased corrosion-resistance 


SYUNICHROME DIP for increased corrosion resis- 
tance of zinc and cadmium — without electric 
current 


sy Trade Mark | Pat. Off. 


1578 


srUNICHROME STRIP for speedy removal of cop-’* 


per, chromium, zinc, etc. 
vrUNICHROME RACK COATINGS 


‘SUNICHROME STOP-OFF LACQUERS AND 
COMPOUNDS 


sxyYUNICHROME CLEAR LACQUERS 


vrUCILON—a corrosion-resistant coating for pro- 


tecting surfaces against acids, alkalies, water, 
gasoline and yarious corrosive chemicals. 


critically sensitive to impurities, 
and is less severe on rack « oatings, 
100% anode and cathode ef 
ciency. The non-toxic solution 
doesn’t attack flesh or equipment, 

ihe -s 


Cen aAae 7f ? . ‘ 
OtaliGaarG CQgui} nt i nce 


, I. 
t9uUaGALY 


satisfactory. 


LEAFLET GIVES ALL THE FACTS 
In it you'll find a complete de- 
scription of Unichrome Alkaline 


Copper... characteristics, plating 
speed tables, important technical 
data. In writing for your free copy, 
kindly include a brief outline of 
your requirements. 


UNITED 
CHROMIUM 


INCORPORATED 


51 East 42nd Street 
New York 17, .N. Y- 


Waterbury 90, Conn. - Detroit 7, Mich. 
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Design that part in @V ic 


/ Pd \ 








Thé metal that replaces forgings; ee 
faa cuts machining time up to 60 per cent @ 














He 
Rasy 
Cast t) conform closely to final shapes, ArmaSteel reduces the Cast to conform closely to 
es final shapes. 
amount of metal to be removed, eliminating up to 60 per cent me. 
CTS ae me i Excellent machinability. 
of machining time. In addition, ArmaSteel gives 10 to 50 per eu 
de- ) hinabili ee ee een ey Hardenability comparable to 
: ; pions with « 3 . anes 
a cent fer macnina . ity wit a C pe c | Cc , 5040-A steel. 
the number of parts finished per tool grind. Experience in the 
ing . Ready response to selective 
; production of a particular gun part resulted in nearly 15,000 hardening. 
1Ca ° ‘ . ‘ ° 
pieces being obtained per tool grind without the use of a coolant. Good fatigue life 
py, 
> of Gun parts weighing less than a pound, and Diesel locomotive Excellent bearing properties 
pistons weighing more than 50 pounds, have been cast success- (eliminates need for bush- 
: ings in many applications). 
fully with ArmaSteel. , : 
Polishes to mirror finish. 
To industries awaiting “Go Day” on civilian production we Lew cocelliciont of thermal 
suggest keeping ArmaSteel’s war record in mind when setting expansion. 
up production programs. Parts can be made faster, better, High strength. 
cheaper with ArmaSteel castings. Versatility. 
Good corrosion-resistance. 
CAST FOR A LEADING or 
First Things First 
BUY WAR BONDS 
h. 
SAGINAW MALLEABLE IRON Division of GENERAL MOTORS 
SAGINAW, MICHIGAN *Reg. U. S. Pat. Off. 
oYs 
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TITANIA Arcaloy stainless electrodes with 
extruded TITANIA coating are primarily de- 


signed for flat, down-hand welding with re- 
verse (electrode positive) polarity, D. C. cur 
rent. This type of coating produces an eX 
tremely smooth bead which tapers off on 
each side to a feather edge. 


Coating color—White 


World's Largest Manufacturers of Staculess Electrode 





e 





\STAINLESS ELECTRODES 


ALLOY RODS COMPANY CAN FURNISH ALL THREE 


The Alloy Rods Company is the only manufacturer of stainless elec- 
f trodes that can furnish all three types of coating. One of these 
: Arcaloy electrodes will fit your shop needs. Try all three to deter- 

3 mine the one best suited for your welding requirements. 


Physical and corrosion resisting properties will meet all requirements. 
Arcaloy electrodes are shipped to you in five pound moisture proof 
packages, boxed in 50 lb. boxes for complete protection against both 
weather and handling. Get complete details from your local dis- 
tributor or write Alloy Rods Co., York, Pa. 






















YORK,PA. 


Arcaloy Tool Steel Electrodes for repair- 
bate Mba -)olbO lob bale MEE: bale Moret cibolol tb (MB t-ebeter-teledal 
of tools and dies are now available—Wrrite 
for catalog. | 


s 
noot 
ane WELDING ecect 











Brazing, which often requires temperatures 
up to 2100° F., can be tough on convevor 
belts. The fact 


Metal Conveyor Belts operate efficiently 


that Wickwire Spencer 


under such severe conditions, gives you 
some idea of the time and cost-cutting 
benefits they provide In many other widely 


diversified applications. 


Our 47 years of conveyor belt experience 
has taught us how to custom-engineer belts 
that operate at temperatures as low as —40° 
I’. or as high as 2100° F. 


ical corrosion, abrasion and other grueling 


that resist chem- 


punishment. We build belts of brass, br: e 
steels, monel, inconel, heat-resistant al S, 
in fact, any metal or alloy capable of | 
drawn into wire—in any length, a n 
widths from 1”’ to 192”, 

Write for our valuable reference book 
showing types and advantages of numerous 
metal conveyor belt constructions. Also 
pictures of many actual installations. Please 
address Mechanical Specialties Division, 
Wickwire. Spencer Steel Company, 
General Sales Office and Plant, Sterling St., 


Clinton, Massachusetts. 





Abilene + Boston + Buffalo + Chattanooga + Chicago « Clinton (Mass.) - Detroit -« Houston » Los Angeles + Philadelphia « San Francisco * Tulsa 





WICKWIRE SPENCER METAL CONVEYOR BELTS ARE BEING USED IN 
Hardening Furnaces 
Infra-Red Drying 


Reclaiming Tin, etc. 


WICKWIRE SPENCER 
STEEL COMPANY 


EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK 18, N.Y. 


Annealing Ovens Chemical Processing Dehydrating Food 


l Jecorating Glass, Degreasing 


Cannin; 


Baking Ovens 


Brazing Furnaces Ceramics Frozen Foods 





« Worcester 
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e You can get much useful information on the 
phy ical properties of the high-strength cold- 
rolled austenitic alloy steels by writing for the 
technical publications listed below. 

A'| these papers are based on studies made 





at the research laboratories of Electro Metal- 
lurgical Company, and are part of a broad 
development program to find new or improved 
ways of using stainless and other alloy steeis 
and irons. 


“The Stress-Strain Characteristics of Cold-Rolled Austenitic Stain- 





Buy United States War Bonds and Stamps 


-Etectro METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC 


New York 17, N. Y. 


in Canada: Electro Metallurgical Company of Canada, Limited, Wellard, Ontario 


less Steels in Compression as Determined by the Cylinder Test 
Method”’ — describes a method for determining compressive strength of 
thin sheets of these steels; it is illustrated by curves from the tests on typical 
grades of stainless steel. 


“Effects of Low-Temperature Heat-Treatment on Elastic Properties 
of Cold-Rolled Austenitic Stainless Steels’’ — a 16-page paper, illus- 
trated by charts and graphs, on the results of various low-temperature 
heat-treatments on the mechanical properties of cold-rolled austenitic 
stainless steels. 


“High-Manganese Austenitic Steels’’ — physical data on new high- 
strength steel, for possible use in aircraft construction and in other light- 
weight structures. 


“Tension and Compression Stress-Strain Characteristics of Cold- 
Rolled Austenitic Chromium-Nickel and Chromium-Manganese- 
Nickel Stainless Steels’’ — a compilation of important physical data on 
austenitic chromium-nickel and chromium-manganese-nickel steels. 


Electromet 


Trode Mark 


Ferro-Alloys & Metals 














Here’s something that should please the 
’ bess, the stockholders, the foreman, and 
---the MAN THAT DOES THE WORK 

















With inereasing uses being found for stainless-clad stee|, 
the development by Granite City Steel Company o; 
SUPERBOND, the stainless-clad steel that can a mor 
easily formed, punched, beaded and fabricated on you 
present equipment designed for mild steel, is of great 
value to you. 


In Addition—Through complete laboratory contro! 
your order, Granite City Steel Company helps hold 
jects to an absolute minimum. First, tests are run to fi 
the perfect clad and composition to suit your use, thu 
assuring you of economy in the original cost by givi: 
you the exact stainless-clad to fit your job. 





The laboratory control continues through- 
out production and into your fabrication 
process, adding value to the product by 
giving it greater lasting quality and service. 





The Bond That Guarantees Your Product—! 
after your product has been made and sold, SUP! 
BOND continues to give it that extra—hidden value. | 
every sheet of SUPERBOND Stainless-Clad has a per 
nent bond between the stainless steel and the mild | 
permits no separation of clad. 


Send for this 
BOOK OE vscn «on. 


tains complete information 
and technical data on SUPER- 
BOND Stainless-Clad Steel. 














HOT ROLLED SHEETS * COLD ROLLED SHEETS © STRIPLATES © STAINLESS-CLAD © TIN PLATE © TERNE PLATE © ELECTRICAL SHEETS + TIN MILL PRODUCTS + PORCELAIN 
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Cranite City Steel Company 


Granite City, Illinois 


GRANITE CITY STEEL) 





Chicago * Cleveland « Denver * Houston + Indianapolis « Kansas City * Los Angeles 


Louisville * Memphis « Milwaukee * Minneapolis + Moline * New York + St. Louis 





METALS AND) ABBOT FF 











Lead Plating Fig. B: Lead-Tin Alloy 
ead—0% Tin) Plating (91% lead— 
Diameters 9% Tin) 150 Diameters 


is plated out simultaneously with lead 
1eral Chemical Lead and Tin Fluoborate 
;, the lead-tin alloy plate obtained consists 
th, even cover in contrast to the grainy sur- 
the lead plate alone. 


Fig. C: X-ray pattern of Lead Plating 


Fig. D; X-ray pattern of Lead-Tin Alloy Plating 
(91% Lead—9% Tin) 


Coarse grain spots in Fig. C coalesce in Fig. D to 
more uniform tines, indicating finer grain 

‘Structure. Only Jead lines appear in both patterns 

Since the tin atoms have entered the lead lattice to 
an alloy in Fig. D, 


For more than 25 years metal finishers have sought a successful 
means of plating lead-tin alloys in the low tin ranges. “Not 
feasible . . . inoperable . . . too many variables; read published 
reports on method after method. 


NoW—with the new chemical tools of General Chemical Fluorine 
Research—platers are achieving the ‘impossible.’ 


Here's h0W: General Chemical Lead and Tin Fluoborate solutions 
are thoroughly compatible. Combined in baths using dual or alloy 
anodes, they plate out dense, fine-grained lead-tin alloy deposits 
... uniformly ... simultaneously ... and with the tin easily con- 
trolled at low ranges! 


Thus, in one operation an alloy coating is produced that is harder, 
more wear-resistant, and has a more attractive appearance than 
lead plate alone. Little wonder that leaders in the bearing industry 
are adopting the combination fluoborate bath for lead-tin alloy 
plating of their products. 


GENERAL CHEMICAL COMPANY 
40 RECTOR STREET, NEW YORK 6, N. Y 
Sales and Technical Service Offices: Atlanta + Baltimore - Soston «+ Bridgeport (Conn.) 
Buffalo + Charlotte (N. C.) + Chicago + Cleveland - Denver + Detroit +» Houston + Kansas City 
Los Angeles + Minneapolis + New York + Philadelphia + Pittsburgh + Providence (R. I.) 
San Francisco + Seattle + St. Louls + Utica (N. Y.) + Wenatchee + Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corp., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited - Montreal . Toronto - Vancouver 


” . ‘ 4 
5 For working samples of General 


Xs 
ASSIA Sai SMALE 2 Chemical’s Lead, Tin, or other fluoborate solutions— 
- for sound, practical information on their applications, 
based on the research and ‘‘know how’’ of America’s 

u j e xs foremost producer of fluorine corapounds—contact the 
GENERAL CHEMICAL ae nearest General Chemical Sales and T echnical Service 
) COMPANY Office or write General Chemical Fluorine Division, 
” : 40 Rector Street, New York 6, N. Y. 


{ 
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FOR STRENGTH AND STAMINA 


—“Condition” Castings with Vanadium 


As ever larger and more complex castings come from 
America’s foundries, the contributions of Vanadium 
for improving physical properties and giving better 
structural control become increasingly apparent. 

Vanadium enables both cast steels and cast irons 
to fulfill better the tasks assigned to them because it 
increases strength and wear resistance without ad- 
versely affecting ductility. Vanadium contributes to 
both the obvious advantage of simplified heat-treat- 
ment and improved physical properties. It toughens 
steel castings and improves their resistance to fatigue 
by refining grain size, also toughens cast iron by re- 
fining its structure. 

Tomorrow’s castings will have to withstand greater- 
than-ever stresses in locomotive parts, heavy ma- 
chinery, construction equipment and other applica- 


tions where strength and stamina are primary re- 
quirements. Ferro Vanadium and other Vancoram 
Alloys are available to help you meet these demands. 
If you have a problem involving the application or 
selection of alloys for iron or steel, our engineers will 
welcome the opportunity to work with you in its 
solution. 


FERRO VANADIUM 42 


ONE OF THE 


FERRO ALLOYS 
AND METALS 


« 


Three grades of Ferro Vanadium are available to meet all needs: 
Grade A (Open Hearth) for general use in Vanadium cast steels and 
Vanadium cast irons; Grade B (Crucible) for tool steels and special steels 
requiring high percentages of Vanadium in which permissable limits of 
silicon and carbon are narrow; Grade C (Primos) for steels requiring 
high percentages of Vanadium and extremely low carbon and silicon 
contents. Additional data and Technical Literature covering composition 
use and applications of Ferro Vanadium will be supplied upon request 


VANADIUM CORPORATION OF AMERICA 


PITT SBURGE 


420 LEXINGTON AVENUE, NEW YORK 17, N. ¥. « DETROIT - 


CHICAGO + CLEVELAND - 
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TO USERS OF STRAIGHT CHROMIUM STAINLESS STEEL CASTINGS 


‘pated series of straight 


chromium stainless steels... 
12% to 30% chromium range... 
are highly valuable wherever their 
physical, machining and corrosion- 
resistant characteristics econom- 
ically meet service conditions... 
and where nickel as an alloying 
element may be objectionable. 
Choice of five alloys in this 
Lebanon group makes possible the 
selection of the right steel for any 
specific service condition within a 
broad general range. Substances 


successfully handled by castings of 


these various Circle () straight 
chromium stainless steels include 
nitro cellulose, nitrated compounds, 
alcohol, ammonia, fruit juices, lubri- 
cating oils, steam, soap, lye, vege- 
tables, fresh water, vinegar, salt 
spray, organic chemicals and acids, 
fused salts, non-ferrous metals and 
certain sulphuric acid solutions. 

Correct selection of alloy for the 
particular service conditions is, of 
course, an essential. This is best 
done through consultation with a 
Lebanon metallurgist or foun- 


dry engineer. 


LEBANON STEEL FOUNDRY QQKR LEBANON, PENNA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiSS CHAMOTTE) METHOD 


lebanon ALLOY AND STEEL 


a on on ae 6 a es 


NEW 
BULLETIN 


Describes all five Lebanon Circle 
( Straight Chromium Stainless 
Steels. Shows Chemical Analyses 
and Physical Properties at a glance. 
Write for free copy today. 


a 
| 
| 
| 
| 
I 


———————————————— 


Lebanon Circle 11. 18% to 20% Chromium; 
.30 Carbon Maximum 


Lebanon Circle © 12. 12% to 14% Chromium 
12 Carbon Maximum 


Lebanon Circle © 13. 12% to 14% Chromium 
.25 Carbon Maximum 


Lebanon 2'rcle @© 14. 21.50% Chromium; 1% 
Copper; .30 Carbon Maximum 


Lebanon Circle (L) 15. 26% to 30% Chromium) 
1.5% Nickel Maximum; .30 Carbon Maximum 


Castings 
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New Britains Boost Vital Production 500% 
On B-29 Superfortress Engine Part 












Beryllium Copper Screws, used 
os tube connections for the fuel 
- injection system of o B-29 engine, 
help to accomplish the feats of 
these modern air battlewagons 
... bringing destruction and 
devastotion to our enemies. 


The strategic war metal Beryllium has proved its superiority when combined with copper . . . 
on alloy possessing the mechanical qualities of strength and hardness of steel plus the conduc- 
NSILE YIELO FATIGUE tivity and corrosion resistance of copper. Today's airplanes, tonks, ships, engines, instruments 


REVGTH POINT STRENGTH . . ° . . 
C) PHOSPHOR BRONZE 92% Ge 8R6n and communications equipment are dependent upon Beryllium Copper parts for superlative 








Wi PERYLLIUM COPPER 98%Cu-2RBE performance. 
umen. [ ELECTRICAL THERMAL To meet the demands for 8-29 bombers, parts manufacturers were called upon to step up pro- 
amoen | (%o COPPER) (reeateu) duction. A small but vital engine screw required forty-two seconds to complete the first opera- 
soo! 40 40 tion on an aviomaiic screw machine. New Sritcin engineering resources were tapped for the 
35 35 answer with the result that a New Britain now completes a finished Beryllium Copper screw 
me 30 30 blank every eight-and-one-half seconds . . . or 513 pieces gross per hour. The hardness of this 
| el *s % alloy is C-18-22 Rockwell and machined ot 260 feet per minute with spindle speeds of 1492 
| ~ > R.P.M. Due to the rigidity of New Britain slides, the average life of the carbide tipped tools 
| 100 } ™ . runs 3500 to 4000 pieces per grind. 
10 10 
| H s & This New Britain speed and machining efficiency has not been approached with any other type 
Lat ST ° ° of automatic and these same practices may readily apply to your present or postwar production. 
WA RONESS CONDUCTIVITY COWBUCINRTY The automatic solution to your metal working problems can be supplied when consulting the 
| C1) PHOSPHOR BRONZE 92% Cy-O% ia New Britain Sales-Engineer in your area . . . or, should you prefer, write direct. 
sep BE BERYLLIUM COPPER 98% Cu-2%Be 
ro 
I 
al 


ium; , 
ium; 
ium; 


1% ms , 2, Mena ne ne 


ium; THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 
New Britain-Gridley Machine Division 
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Peroline 


Yan 












































3 Painted after . 2 as Painted after 
ile Peroline Protection ae 0 ‘ Conventional Oil Coating 





Both of these panels were vapor PPR) ‘aa painted wi with High Bake 
Biack Fender Enamel and exposed to Salt Spray. Note lack of paint faih 


, eee RE 


at the — scratch = at — ears PEROLINE coated pane. - 








@ provides better rust protection for parts in transit, fabrication and storage. 


@ removes light blushes of rust and marks from sweaty hands —destroys or new- 
tralizes chemicals that would develop rust under conventional oil coatings. 
PEROLINE 


@ produces a properly conditioned surface for durable paint finish when the oil phase 
is removed from the work with solvents or in a vapor degreaser. 


@ makes it possible to safely use a vapor degreaser in preparation for a durable 
paint finish. 


PEROLINE, if applied to a clean surface, keeps it The Technical Department of the American 
clean and leaves it properly prepared for finishing Chemical Paint Company will also gladly advise 
with no other treatment than to remove the oil you regarding proper chemicals for your use in 
phase by vapor degreasing or with suitable sol- rust removing and metal cleaning both for wat 
vents or thinners. products and those for domestic use. 


Send for PEROLINE Jiterature Department G-6. 
MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 


AMERICAN Eee AL PAINT CO. 





AMBLER PENNA. 








Note —West Coast Plants may address inquiries and orders for prompt delivery to Leon Finch, Lid., 728 East 59th St., Los Angeles, California. 
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| JOB fESTED 


| resin for bonding IMPREGNATED WOOD | 


| 
PHENOLIC MOLDED PIECES | 
| 


RESINOX 410. 


New to many, but tried and proved on many a vital 
war job, is Monsanto’s thermosetting phenolic bond- 
ing resin, Resinox 410 . . . now ready for additional 
assignments. 


PHENOLIC LAMINATES 








Its use in making wing tabs and fillets for fighting 
aircraft, for making oil filters for the B-29, and other 
critical parts proves the practical value of Resinox 410. 

The ease of use with various materials under wide- 
ranging conditions has shown the material to have: 





1, Excellent versatility . . . time, temperatures and 
pressures are not critical. Skilled labor not required. 
Resinox 410 bonds cured phenolic laminates, im- 
pregnated wood and phenolic moldings equally well. 


Wing tabs manufactured with Resinox 410 
by Hood Rubber Co., Watertown, Mass. 





HOW Sie ee ce eo Tee A tei eteosthets sottiaren $0 eiheticoet 
GENERAL ADHESIVE APPLICATIONS 
stresses. 

I. ep: — _ a be yak 3. Short curing time . . . 10 to 15 minutes after glue 
cante Tae , “erolnpooes | “Althoug eee ee line has reached curing temperatures of 275-350° F. 
sary, a roughened surface is preferred. 4, Long assembly life...after application of Resinox 410 

2. Brash AMidaive Subs both nisctine wantatas final curing may be delayed as much as three months. 
at a solids content of 40%. 5. — high — needed . . . simple contact effected 

3, Coated surfaces should be allowed to dry for : mrhahag Glampe, weights or ordinary presses is suf- 
approximately one hour at room temperatures. 

(At temperatures between 200°-250° F. time §, For certain jobs Resinox 410 can be extended with 
can be reduced to about 10-15 minutes.) walnut shell or wood flour and can be diluted with 


4. After drying surfaces may be placed in im- water or mixture of water and alcohol. 


mediate contact and glued, or they may stand 
in open or closed assembly for a period of > re For complete information on 
uP fe 3 months at room temperature. Resinox 410, or others in Mon- 
J. Curing is accomplished by placing the dried, M santo’s series of industrial resins 
coated surfaces together and applying suffi- ONSANTO for bonding, laminating, coat- 








cient pressure to maintain intimate contact. 





ing or impregnating address: 
Assembly is then heated to about 300°-350° F. PLASTI & S MONSANTO CHEMICAL Com- 
Resinox 410 cures in 10-15 minutes after PANY, Plastics Division, Spring- 
glue li } ched } . temperat " SERVING INDUSTROY WHICH SERVES MANALI © field 2, M ch tts. 
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Haul more cargo without exceeding highway 
load limits. No radical change in design 
needed. Just lop off unnecessary topside 


. and still 
have all the structural strength required. 


weight by using magnesium . 


There are plenty of places where this can 
be done in truck bodies. You can use mag- 
nesium for side posts and panels, corner 
castings, toprails, roof bows and roof sheet. 
You will save considerable dead weight by 


— . ;, 
. S. eI an Bot es, 
i My 4 > ; pln at 
7 oat d 7 r Sg 
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/ ¢, 
ae x » — 

















replacing many of the heavy metal parts. 

American Magnesium engineers are old 
hands at weight saving. They will gladly 
help you.and your bodybuilder employ mag- 
nesium to’ best) advantage in cutting off 
needless pounds. 

Write Aluminum Company of America, 
Sales Agents for American Magnesium 
Products, 1710 Gulf Building, Pittsburgh 19, 


Pennsylvania. 
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SUBSIDIARY or ALUMINUM COMPANY OF AMERICA 
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SEE 
MALLORY.. 





.. for Special Tungsten 


and Molybdenum Parts 


When you want precision parts of tungsten or molybdenum—metals 
that are difficult to fabricate—it pays to consult Mallory. 


For 28 years, Mallory has successfully produced special precision parts 
made from tungsten and molybdenum. The combination of modern 
equipment and experienced workmen enables Mallory to roll, pierce, 
punch, grind or shape parts with extreme accuracy. 


Consult Mallory metallurgists as well, about your needs for precision 
parts made from other non-ferrous metals. Mallory provides many alloys 
and powdered metals with unusual mechanical and electrical properties 
. .. plus the skill, experience and equipment to fabricate them to your 
specifications. For details write today, to: 





Special Products Division 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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HYDROPRESS . inc. 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK bila 
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Western mills at East Alton, Ill., and 
New Haven, Conn., are strategically 
situated to supply alloy metals to manu- 
facturers throughout the country. 

Both of these mills specialize in supply- 
ing metals made to rigid requirements. 
When close tolerances are a “‘must”’ we 


WESTERN BRASS MILLS [aes 


DivISION OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 


BRASS »« BRONZE « PHOSPHOR BRONZE «+ NICKEL SILVER ~ 


1945 








Two Mills.. Supplying “Tailor-Made” Metals 


meet the specifications. If your needs 
call for exacting tempers or finishes they 
are furnished as ordered. 

We will welcome your inquiry regarding 
**tailor-made”’ metals . . . in sheet, strip, 
long coils or stamped parts. 


















































Te aes T’S a fine, strong, steel mainspring for G-E equipment provides accura‘e regu 

f a serviceman’s watch, but you mustn’t lation of both temperature and humidity, 
touch—not if your fingers are moist with Out of our rich and varied experience 

perspiration. in helping war industries solve their 

Because, as one war plant discovered, problems, will come more compact, more 

corrosion moves in where the finger has efficient, more economical air condition- 

left its mark. Rejections were running ing and industrial refrigeration after vie- 


high. Production schedules were threat- tory. Would you like to be among the 
ened. And then General Electric Air first to get all the facts on postwar equip 


Conditioning came to the rescue. ment — when available? Write: 
Installed in the assembly room, Air General Electric Company, Air Condttin- 

Conditioning kept workers’ hands cool ing and Commercial Refrigeration Dive 

and dry—winter and summer. Because sions, Section 5356, Bloomfield, New Jersey. 








GENERAL @ ELECTRIC 


Air ,Conditioning 





——| 


BUY and hold 
WAR BONDS 


ee 

















Tune in: The “G-E HOUSE PARTY” every afternoon Monday through Friday, 4 p. m., EWT,C BS...The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10 P. M.. EwT 
NBC...“THE WORLD TODAY” News, Monday through Friday, 6:45 P.M.,E WT, CBS 
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Have you 


ever thought 
of a metal 


finish 


When it comes to metal finishes, you may be interested 
principally in how easily they apply and dry... their cover- 
age...and other mechanical aspects. But important to you, 
too, are the better appearance and extra sales appeal these 
finishes give to products. 

Because they protect against corrosion, ““shopwear,”’ dirt 
and finger marks between the time the article is made and 
sold, Johnson’s Industrial Waxes for Metals add ‘‘eye” and 
“buy” appeal. Metal products thus finished stay “new 
looking” longer. They can be openly displayed without fear 


of deterioration. 


Johnson’s Industrial Waxes for Metals are easy and inex- 
pensive to use—they can be applied by the conventional 
Spray, dip, or wipe methods. They have high coverage. 

Proved on war equipment, Johnson’s Industrial Waxes 
for Metals can help give new consumer metal merchan- 
dise the “plus” it needs to attract and hold the attention 
of buyers. Get the complete story... fill out and mail the 
Coupon today! 
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A few of the countless METAL PRODUCTS 
that benefit by Johnson’s Industrial Waxes for Metals 
Metal stampings 


Sporting goods * Nuts, screws, bolts + Padlocks 
Metal toys Metal parts 


Tools of all kinds Kitchen utensils 
Tin cans 


Builders’ hardware - 


JOHNSON NDUSTRIAL WAXES FOR M 


S.C. JOHNSON & SON, Inc., Racine, Wis. 


S. C. JOHNSON & SON, Inc. 
Dept. MA-65, Product Finishes Dept., Racine, Wis. 





Industrial 


7 
Please send 


Gentlemen: I'd like to know how Jobnsor 
Waxes for Metals can help sell my product 
“Special Waxes for Industry’ brochure 
Name— Tit 
Address 

| Company 
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One purpose +++ 


the IMPROVEMENT of Metals., 


\ 
y 


SS 





Ye Here the most modern forging and heat 


treating equipment is being utilized, un. 
the direction of highly skilled executives 
technicians, to obtain volume producti: 
forgings for the war effort, and to make 
available for the peace to come high quality 
forgings for every industrial use. 








Steering Knuckle Forging 


by Forging 


,; : . cle 
Fortify your product with the metal quality developed by forgings. 
Safety for both men and machines and low-cost performance will of 
be insistently sought by users of your product. A high degree of yo 
metal quality in parts subject to stress and shock can be obtained int 
Reference Data Booklet 
yy vsistbcsen Boe Bm through The IMPROVEMENT OF METALS BY FORGING. Metal 
aflame: ~ nae quality is inherent in the metal, but employing the correct forging . 
pagent oom Mes 5 technique develops metal quality fully, and leads to lowest cost . C 


atts gay guerntives. per part. Consult a Steel Improvement Forging Engineer backed 





by 31 years of forging production effort about developing metal 


quality to meet a specific service ‘condition. 


DROP 











FORGINGS = o56 cast 64th Street CLEVELAND, OHIO 
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TORCH 
(UTTING 
WITH 
PHILLIPS 
PROPANE 











ag 
¥ 


Phillips propane for Torch Cutting is only gne of the many applications for which this modern, 
clean, uniform fuel is used. In fact, sins Propane and Butane have the widest possible variety 
of use throughout industry. Our engingers will gladly assist you in every way possible to help 
you determine how these natural gase& solve the heat application problems in your plant. We 


invite you to contact_our nearest branch office. There’s no obligation. 












fw ? 
| 2 
SDhillins Gy 
Walled PHILLIPS PETROLEUM COMPANY 
— E \@ Philgas Division 
~€—6mRRBMYYI i) a BARTLESVILLE, OKLAHOMA 
awe A PANE } Branch Offices in NEW YORK, CHICAGO, PHILADELPHIA, MILWAUKEE, 
YU " DETROIT, ST. LOUIS, SHREVEPORT, AMARILLO, HIBBING, DENVER 
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EMIGist PIVESSOIRES DNA CASON 
*ALUMINUM %* MAGNESIUM ZINC 


If it’s a typical die casting job, New Products Corporation offers 
4 of: 91-) aloi-lo MB ccKolol-) oa c-Lol ab ab lesb -1-M co) a abled alot l-Satabater-V0b mmole) ate cos el-to! 
production. If it’s complicated, New Products adds to these factors — 
EbaWm bale pbal-\-Sobal MMM celoh. ed aloh) MME dat tale (-t4-Mb 4-1-1500 4: '\'Bal-\90l:) asco) bt ams OL- 
for-¥-1 ob ale MB ob dodo} (-ist-ME-b4- Mag ob Col-¥ Moy Motos acho) bKer-hc-t> Mind at-M NC 'ae ob dole (boi d-ME-1e-b 33 
is prepared to help you—now or in the future 


BENTON HARBOR, MICHIGAN 
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NE and varied industrial roles are being drafted today for 


B&A Reagent Perchloric Acid, for this “B&A Quality” product’ 


i ACI! (CHLORIC, 70-7297, REAGENT, A 

has already proved adaptable to the needs of process engineers ACID'PERCHLORIC, 10-72 : ' 
HCIOg M. W. 100.47 

Assay (HCIO«4) 70-72%. 





\ 


as well as laboratory chemists. 


Whatever your requirements . . . small bottle lots for labora- Maximum Limit of Impurities 


tory applications . . . or carboy shipments by the carload for Nonvolatile seats = 
production use . . . you will find this Baker & Adamson reagent vals N 2 On : 
meets exacting A. C. S. specifications. Into its making goes all NHs3 _ 0.001 % 
the skill and science B&A has gained in 63 years of “Setting ot : Do. ake pe Me 
the Pace in Chemical Purity” Heavy Metals (as Pb)... 0.0001% 

Why not investigate the potentialities of this versatile product 1 — ae = 


In Y%, 1 or 7 Ib. Bottles or 70 and 165 Ib. carboys 


now? You may find it fills the gap in your process flow sheet Other strengths also available 


as no other chemical will. Specify B&A Code No. 1144, 
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As Dawn Breaks in Burma's Jungle 


Mape into hundreds of thousands of Signal C 


reels, by Noblitt Sparks Industries, Inc., of Colun 
Indiana, Yoloy helpsto establish and maintain communi- 
cation lines on the battle fronts...in Burma, China, the 
Philippines, Italy, France, Germany. 

This is one of the toughest jobs sheet steel has to do. 
Reels must be light for easy handling, yet strong enough 
to stand rough handling and rigidly flat so cable doesn't 
bind in unwinding. Yoloy--nickel-copper alloy well- 
known for its strength, shock and corrosion resistance, and 
deep-drawing qualtities--fills the bill. Wire reels of 
Yoloy serve America and Her allies dependably in jungle, 
desert and mountains, in rain, sub-zero cold and 
blistering heat. 

Furnishing steel to meet War's toughest demands has 
become an everyday job for Youngstown. And when 
you are ready to produce for peace again, you will find 
us prepared to serve you--to meet your most exacting 
need, with Yoloy, alloy and carbon steels. 


month Kch-e we) A. 


THE YOUNGSTOWN SHEET AND TUBE COMPAN' 
YOUNGSTOWN 1, OHIO 
ALL yy “AND “YOLOY ST} 
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OTHER 
TYPICAL 
\PPLICATIONS 


te LAMINATED 
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Utensil Handle 





Cigerette Box 





Coat Hanger Tool Handle Door Chime Housing 








Table Top 





UREA 








Door Knob Dishes Salt and Pepper Shakers Juice Extractors 











To reach a sound conclusion to your problem in plastics consult the skilled technicians— 
engineers and designers—of the General Electric Company. For advice on the successful 
application of plastics materials using all available processes of manufacture, write 
Section H-30, General Electric Company, One Plastics Avenue, Pittsfield, Mass., or call 
the General Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: ‘‘The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “‘The World 
Today” news every weekday 6:45 P.M. EWT, CBS. “’G-E House Party” every weekday 4:00 P.M. EWT, CBS. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Ny Buy War Bonds 
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~ Arcwelding bombsight hanger on frame 
| member of plane produced severe 
warping and misalignment. Eutectic 
Low Temperature Welding prevented 
distortion and formed strong joints. 
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Cast iron motor heads are safely 
repaired without danger of subject- 
ing to stresses, eliminating need for 
costly and lengthy after machining al- 
ways necessary to-correct distortions, 


Worn motor ormature shaft resi 
foced by Eutectic Low Temperciu 
Welding completely avoiding warp- | 
ing of shaft and preventing des? ruc- a 

_ tion of windings by excessive | at, wi 


Bes 
%y 





Hak 
a 
a 


ae 














E 


DLT 










Bond metals at temperatures as 


prone low as 340° F. Reduce heat 
ere are jobs P : 
iat enti consumption . . . cut welding costs 


done better the 
EUTECTIC way. 
Try it today! 


Now, without resorting to high tempera- 
tures, you can gain the advantage of the 
strong bonds formed by fusion welding. 


The most revolutionary welding devel- 
opment of modern times—EUTECTIC 











BEUTECTIC WELDING ALLOYS COMPANY - 40 WORTH STREET, NEW YORK 13, N.Y. 


Send me full information for purchasing intro- 
ductory assortment of important Eutecrods for 
Production Salwage and Maintenance welding. 


Name 


eC 


EUTECTIC (Pronounced U-tec-tic) Reg. U.S. Pat. Off. 





WELDING 





RODS 


Low Temperature Welding enables you 
to join metals at temperatures below the 
fusion points of base metals. 

Eutectic welding rods and fluxes are 
available for joining all metals by means 
of gas—arc—induction—furnace and all 
standard methods of heating. 

Try Eutectic for Production—Salvage 
and Maintenance welding. 





pe 
| Please send me The Eutectic Catalog NM! 

containing complete information about Eutectic Low 

Témperature Welding and its 6 great advantage. 





Position 





Company 


Address. — 
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CREATE THE 


UNEXCELLED QUALITY 
OF 


lL. takes about 11 hours between 
the time the giant electric or open hearth 
furnaces are charged until they are 
tapped, releasing molten . . . white hot 
Timken Alloy Steel to give strength and 
quality to the tools of war and victory. 


Before and during those hours labora- 
tories and melt shop hum with activity. 
Scrap is analyzed. Alloys are checked. 
Good bottoms are maintained by fettling 
after each heat. Furnaces are skillfully 
charged to assure exact, uniform melting. 
Temperatures are carefully controlled. 
Frequent samples are taken from the fur- 
nace. Some are tested immediately in the 
carbometer, others are whisked to the 
laboratory for chemical and spectographic 
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analysis. Results, flashed back via telau- 
tograph to the melter, are used to deter- 
mine the alloy additions necessary to 
maintain the high standard of accuracy 
set for the chemical composition, grain 
size, hardenability, physical and mechan- 
ical properties of Timken Alloy Steels. 


Those precise control measures are your 
assurance that products made of these 
fine steels will function satisfactorily ... 
even in the most difficult service. If 
you wish, a member of our technical 
organization will help you select the 
Timken Alloy Steel that will most eco- 
nomically meet your needs. Steel and 
Tube Division, The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 
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Keeping Navy searchlight refiectors 


spotiessly clean is an unending job. The 
’ ryy rr », HAYNES STELLITE alloy, from which 
LIG H I ON I HE RIS(NG SUN many reflectors are made, is so hard 


that constant cleaning and polishing 
will not mar its surface. 
























¥ 
tri 
UNCLE SAM’S NAVY has the most efficient searchlights tivity. Searchlight reflectors are indicative of the many ht 
on the Seven Seas. They are so powerful that one of applications to which HAYNES STELLITE alloys —— with by 
them measuring 24 inches across can shoot a beam of their unique combinations of properties — can bring T 
light through 23 miles of inky darkness. more efficient performance. o 
‘ 
The reflectors of these searchlights are made of an alloy e | 
perfected and produced by HAYNES STELLITE COMPANY. .£ 
HAYNES STELLITE alloys have long been used for scientific mit- E 
The Navy is using HAYNES STELLITE alloy for several rors, surgical and dental instruments and other equipment re- a: 
reasons. It will not shatter from shock of gunfire. It has quiring great resistance to corrosion, wear and heat. Unending th 
high resistance to corrosion by salt air, salt spray, powder research is constantly adding to the variety of these alloys. 
ond.auia f Se eehthatendia tine taetOe heat of the They can be produced in many exacting shapes—in quantity— 
anc rp Ur FUMCs. . ASCARI liber and delivered ready for assembly without further finishing. a 
arc light—and hot particles of copper and carbon from A booklet describing the properties of Haynes Stellite alloys § , 
the electrodes do not cause it to pit and lose its reflec- is available on request. f 
) a 
BUY UNITED STATES WAR BONDS AND STAMPS : 
f 
= P 3 | ™ ry “ ry ™ C C 
HAYNES STELLITE COMPANY ) 
Unit of Union Carbide and Carbon Corporation ; 
TRADE-MARK General Office and Works [I[g@ Kokomo, Indiana t 
Be ; ad 
Chicago—Cleveland—Detroit—Houston—Los Angeles—New York—San Francisco—Tulsa d 





ADEAGtwUmN- AMWU CORROUSTON-RESISTANT ALLOYS 


**HAYNES STELLITE” is a registered trade-mark of Haynes Stellite Company. 
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®@ That may seem fantastic—but it’s 
true. Ile strain imposed upon the 
hub of a 16%-foot, 3-blade propeller 


by centrifugal pull is 582,000 pounds. 
The hub weighs 77.6 pounds. Thus 
each pound of steel in it must hold 
7,500 pounds of pull. 


That’s one reason for using Republic 
Electric Furnace Steel for hubs as well 
as for hollow propeller blades. But 
there’s another very important reason. 


Many costly man- and machine-hours 
are consumed by the 37 operations 
required to machine a 381-pound 
forging down to the hub shown 
above. Suppose a small imperfection 
in the steel should cause rejection at 
final inspection. All that time and 
costly work would be wasted —and 
many dollars lost. 


Republic Electric Furnace Steels are 
the best insurance you can buy 
against such losses. These outstand- 
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ing steels are as CLEAN and SOUND 
as steel can be made. 


They are consistently UNIFORM— 
in physical, chemical, hardenability 
and performance values — because 
they are “targeted” to hit product 
and processing specifications on the 
nose repeatedly. This can be achieved 
only in electric furnace melting. 


If you employ mass production meth- 
ods of manufacture, Republic Elec- 
tric Furnace Steels can help you ob- 
tain maximum results—because of 





their homogeneity and their freedom 
from practice-upsetting variables. 


And, too, these fine steels may be just 
what you will need to increase the sal- 
ability of your products. Right NOW 
is the time to find out. And Republic 
— world leader in electric furnace 
steels —is ready to work with you. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N.Y 

















%, Million Miles in 3 Years! Egacuatent 







640 flights New York to Los Angeles | 
logged by a Solar Manifold on 
American Airlines Flagships 




















Th 
Over every battlefront as well as on the st 
world’s major airlines, Solar Exhaust Sys ti 
tems are recognized for their excellencein B 
engineering design and for their precision § 
of manufacture as shown in their remarkable service records. — 4 
Typical is the Solar exhaust manifold which American 


Airlines has had in service for over three years on one of 7 
their Wright G-102 engines in their Douglas (DC-3) Flagships. " 
Through all weather conditions, this Solar manifold, in the FF. 
hands of American’s expert maintenance crew, has given Bi; 
more than 10,000 hours of notable service. 

Solar skills will continue to solve problems in the elim- 
ination of hot gases, together with the utilization of waste 
heat energy, the control and transfer of heat and the pro 
duction of products of high corrosion resistance. 


STAINLESS STEEL PRODUCTS 


SUL AN RPRERSET COeran!. S26 Preset te sacl OS "eee. 
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MAG. 500-X 
see ated. 
Normal kilied ste* 1, untre nati 
middle of ingot, taken from Pp 
Yield Strength 
Ultimate Strengt 


—— 
‘See 
ss 





Thorough deoxidation — with 
: striking effect on inclusion reduc- 
, tion and dispersion—results from 
: using “FERROCARBO”— 


Its effective improvement in steel 
quality is demonstrated beyond 
1 — question by photomicrographs, 
| # stepdown tests, macro etch tests, 
| and Baumann sulphur prints. Mag- 
£§  naflux tests, too, provide conclusive 
) proof of this marked improvement 
in steel quality. 


Compare the accompanying pho- 


Transverse tests, 


on 7 


57,700 Elongation in 2” 
hh 62.200 Reduction 


A , 
| OF ios ie eal eter TM 


“FERROCARBO”-S 


assures thorough deoxidation 












evcles 


Same sies:, 
tests, middle © 


Yield Strength 







of areo 


tomicrographs of SAE Forging Steel 
1035...made with and without “FER- 
ROCARBO”—S. Note particularly 
the uniformity of structure and 
absence of ghost lines in the 
FERROCARBO”—S treated steel. 
Comparative physical constants 
complete the story and offer further 
proof that “FERROCARBO”—S 
gives better steel. 


This one material . .. used as a 
ladle addition . . . not only assures 
thorough deoxidation, but also pre- 


too! upERROCARBO"—S treate 
£ ingot, token > 
60,000 Elonge 


Re 
Ultimate Strength 81,500 








MAG. 500-% 4. Transverse 


trom production cycle- 
17.5 


tion in 2 32.6 


duction of area 


vides these other important bene- 
fits: Inclusions reduced — uniformly dis- 
tributed — stringers eliminated; prolonged 
increase in fluidity; in fine-grained steel 
—inclusions reduced and dispersed; 
added ductility. Moreover, under con- 
trolled conditions, an increase in 
hardenability can be effected to a 
considerable degree. 


Let our metallurgists show how 
you can use “FERROCARBO”—S 
Write The Carborundum Company, 
Refractories Division, Dept. 04, 
Perth Amboy, N. J. 





“CARBORUNDUM” and “FER- 
ROCARBO” are registered trade 
marks of, and indicate manufac- 
ture by, The Carborundum Com- 
pany. 





KERCHNER, 
Birmingham. 
MILLER & COMPANY, Chicago, St. Louis and Cincinnati 


MARSHALL & COMPANY 


“Ferrocarbo”’ distributors are: 


, Pittsburgh, Cleveland and 








Fernrocarvbo 


CARBORUNDUM 


TRADE MARK 
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Completely filled from cover to cover 
with important engineering data, prod- 
uct designs, specifications and other 
vital information. 

If your product involves the fabri- 
cation of sheet metal—a copy of this 


important bulletin should prove in 


valuable. Write today. 


ee mem een eee ce orm mem etn rem ne 


<2 


\'/ STRUTHERS WELLS 


CORPORATION 
SPECIALTIES DIVISION 


_ TITUSVILLE, PENNA. 
PLANTS AT TITUSVILLE AND WARREN, PA. 
Offices in Principal Cities 
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Checking Amount of Gold 


d Wire 





The superior quality of NorEetco gold- 
clad {xe wire is the result of closely- 
controlled processing techniques and 
rigid ts that insure precise adherence 
to all customers’ specifications. 

{s an example, the special cladding 
equipment designed by our engineers can 


coat fine wire with percentages of gold 
by weight ranging from 0.1% to heavy 
layers with great accuracy. Where tol- 
erances are not specified, the gold coating 
is made slightly in excess of the per- 
centage called for. 

To make sure that tolerances are bein 
maintained, a specimen from each spoo 
is tested for its gold percentage. A unit 
9 is chemically treated to dissolve 
the base metal, and the remaining gold 
weighed on precision scales. 

North American Philips manufactures 
gold-clad fine wire up to.010’’diameter in 
base metals of silver, tungsten, molyb- 
denum and radio alloys. We also manu- 
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NORTH AMERICAN PHILIP 


F Executive Offices: 100 East 42nd Stree 
actories in Wobbs Ferry, N. Y.; Mount Vernon, N.Y. (Metalix 
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ELECTRONIC PRODUCTS by 


facture fine wire below .003” in silver, 
copper, nickel-chrome, aluminum alloy 
and other metai alloys. Radio tube 
manufacturers have found our unusual 
skill of great value in helping them meet 
wartime production schedules and reduce 
material shrinkage. North American 
Philips has the knowledge of processes 
and techniques developed by an organi- 
zation with a background of over half a 
century in the electrical field. Call on 
our specialized engineering service when- 











Preparing a unit sample of 
fine wire for checking per- 
centage of gold by weight of 
base otal This chemical 
operation removes the wire 
core. Each spool is tested 
and recorded in test book 
(see below). 


POLES 


wet 





ever you have a fine-wire problem. Where Noretco Fine Wires 
S Are Used in the Electronics 
Field — Precision wire-wound 


Orser Propucts: In addition to fine wire 
and diamond dies for our own drawing, 
we make: Tungsten and Molybdenum 
»roducts; Quartz Oscillator Plates; Ampli- 
a Transmitting, Rectifier and Cathode 
Ray Tubes; Searchray (Industrial X-ray) 
Equipment; X-ray Diffraction Apparatus; 
Medical X-ray Eoulshaent, Tubes and 
Accessories. We invite you to visit our office 
and showroom when in New York City. 


and 





resistors; hearing aids; radio 
head phones; sensitive recording 


indicating meters; sensitive 


relays; electronic tube grids and 
filaments; fractional horsepower 
motors and hundreds of other 
uses wherever fine wire is required 





Send for NORELCO 
Fine Wire Booklet 
on your letterhead. 
It contains valuable 
conversion tables 


Gentlemen: 
for ready reference 





North American Philips Company, Inc. 
100 East 42nd Street, New York 17, N. Y. 





of buyers and de- Please send me a copy your booklet 
sign engineers. , “Norelco Fine Wire.” 
i, ae sivahbtesnviaiteilinti — 
Title 
§ COMPANY, ING. | =~ 
$ ' 
I 
New York 17, N. Y. Gases — =. 
ivision); Lewiston, Maine (Elmet Division) , Dept. U-6 
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‘Rejects due to faulty 
hardening eliminated !“’ 






. . . be 
“Production increased up to 50%: 


Greater Uniformity!’ 





HAT’S what users say of this high speed 
i heat treating furnace equipped with 
“Gio .r” Electric Heating Elements! Made by 
the C. |. Hayes, Inec., and used for hardening 
high speed steel broaches and other types of 
tools of unusual length, it demonstrates once 
again the versatility of these superior non- 
metallic heating elements. 


“GLoBAR”’ Electric Heating Elements guarantee 
continuous operation of the furnace because 
they are as simple to install as a cartridge fuse. 
They require very little attention and provide 
clean uncontaminated heat, unvarying in quality 
and quantity. We would be glad to put you in 
touch with users of these furnaces. You could 
not ask for better recommendation. Write direct 
to The Carborundum Company, Globar Divi- 
sion, Niagara Falls, New York. 


iene naan oe AR: Mag tin en 








The chamber is 80" deep and has two charging openings at 
the top, each 12” x 12", which are foot-operated. The fur- 
nace is divided into three zones with separate temperature 
control in each, Furthermore, temperature is uniformly con- 
trolled throughout the furnace and atmospheres are closely 
regulated to insure uniform grain structure in the steel. 


GCcbar' Healing Hement 
CARBORUNDUM 


RADE MARK 


‘CARBORUNDUM” and “GLOBAR” are registered trade marks of and indicate manufacture by The Carborundum Company) 
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RAYOTUBES IN CHECKERS 
SAVE MONEY 
FOR INLAND STEEL 


Inland’s Indiana Harbor plant reduces maintenance costs by 
replacing the thermocouples in the checker chambers of their 36 
open-hearth furnaces with Rayotubes. Where the thermocouples 
demanded considerable attention and burned out frequently, 
Rayotubes require little maintenance other than an occasional 
cleaning and checking. Once a Rayotube is installed, it’s there 
to stay; it holds its calibration, and it does not burn out. Instead 
of going to the heat, as thermocouples do, Rayotubes stay in a 
safe location and receive radiation from the hot surface on which 
they are sighting. 


And Rayotubes are giving Inland much better recorder read- 
ings than thermocouples formerly gave. This is partly due to the 
extreme sensitivity of Rayotubes; since they are sighted directly 
on the roof of the neck arch, with no protection tubes, they have 
no lagging and consequently detect every change in temperature 
the instant it occurs 


Another and equally important reason for the success of Rayo- 
tubes in this plant is that they measure temperature at a location 
which is too hot for couples. By thus working nearer the maxi- 
mum, they assist the First Helper in avoiding refractory damage. 


Our engineers will be glad to make specific recommendations for 
use of Rayotubes, or they will send Catalog N-33B, as you prefer. 





MEASURING INSTRUMENTS - TELEMETERS - 


Jrl Ad N-33B(6) 
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AUTOMATIC CONTROLS - 


! 
4 Slogan For Every American 





























This Rayotube at Inland Steel Co., Chicago, is mounted 
in the checker chamber wall of an open-hearth furnace. 
It receives radiation and reports temperature (0 the 
Micromax Recorder (see arrow) by means of the lead- 
wire, just as a thermocouple would do. 


HEAT-TREATING FURNACES 
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‘| The uses of 
REVERE 
WELDED STEEL 


TUBE 
are endless 




















remec 


Grease Guns: a 
os ~Y Vacuum Cleanér Parts 
Hardware Items W Washing Machines 
ia Heat Exchangers 





Hydraulic Hoists. . |§= X X-Ray Equipment 





QUALITY! Revere Electric Welded Steel Tubes are structurally 
stable, uniform in temper, and of correct analysis. Since 
they are formed by welding steel strip, walls are absolutely 
uniform. The finish is controlled and particularly suitable 





= for plating, lacquering, painting, other coating processes. 
my Surface is excellent for sliding parts. Available in sizes up to 
4¥," O.D. and in wall thicknesses to 34”, somewhat heavier 
walls can be supplied in certain diameters. Our Technical 
ae Advisory Service is at your command. Write the Revere 
Executive Offices. 
j 














REVERE 


GR REVERE Welded Size! Tube can be had either in sraight length 
3 he ight lengths, or 
Bp Partly or completely pre-fabricated. Our tube-working equipment is COPPER AND BRASS INCORPORATED 








- & highly Specialized, and customers frequently find that it effects Founded by Paul Revere in 1801 
“ppreciable savings in costs. - Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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STEAM TURBINES 
VACUUM TOWERS 





[TH most of the advantages of steel, prod- 
uct designers are well familiar. But it should 
pt in mind that steel’s potentialities for the 
have, during these war years, been greatly 


iced, 
w, finer steels have been developed. Steel pro- 


¢ and processing techniques have been im- 
d. Faster and more efficient methods of apply- 
el have been discovered. 


CARNEGIE-ILLINOIS 


Pittsburgh and Chicago 


Columbia Steel Company, San 
United States Steel Supply Com 


United States Steel Export Company, New York 


=9 TIMES OUT OF 10 


STEEL witt bo IT BETTER 


New uses for steel—either alone or in combina- 
tion with other materials—have been turned up 
and proved practicable. 

To help you in taking full advantage of the many 
desirable properties that steel can contribute to 
your postwar product—that will make it more dur- 
able, more efficient, less costly to manufacture and 
easier to sell—the nation’s largest organization of 
specialists in steel is ready to assist you. 


STEEL CORPORATION 


Francisco, Pacific Coast Distributors 
pany, Chicago, Warehouse Distributors 





possibilities. 
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NICKEL 


ALLOY STEELS Strengthen 





trength of steel may be increased 


by additions of Nickel...without | Manufacturing Company of Phil- 


sacrificing ductility... but that’s adelphia, for example, utilize 
not the whole story. Nickel alloy steels for major com- 

Nickel additions improve tough- ponents, such as pinions, gears, 
ness and promote depth harden- axles and drive shafts, in their \ 
ing in heavy sections. In addition, compact modern industrial trucks. | 
Nickel intensifies the effect of We invite consultation on the 
other alloy elements. use of Nickel and its alloys. Send 


Alloy steels fortified by Nickel us details of your problem for our 


This modern high-lift Yale truck can deft- 
ly pick up and transport 10,000 Ib. skid- 
loads ... and raise the full 5 tons through 
a standard range of 60 inches. 

Edison Nickel-iron alkaline storage bat- 
teries provide a rugged, light-weight power 
source in many of these trucks. Nickel in 
the positive elements and Nickel plated 
steel parts throughout the battery contrib- 


ute to its long dependable service. 
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tive components. Yale & Towne 


have proved reliable for automo- recommendations. 
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They needed protection against 


Corrosive 
Chemicals 


...and here’s what they did about it 








Like these men, you too may have equipment 
that needs protection against corrosion. 

Inco Technical Service invites you to make 
use of its facilities just as they did. 

Our Corrosion Data File is extensive and 
up-to-date. It contains readily accessible data 
from thousands of plant tests, laboratory 
studies and technical papers. Any of these 
data, except those developed under confiden- 
tial arrangements, are at your disposal. 





The very information for which you are 
looking may be known to us at this moment. 
If it is not, perhaps corrosion tests in your own 
plant may provide an answer. Such tests will 
be undertaken without cost or obligation... 
without interfering with production. 

As the initial step toward the solution of 
your problem, mail the coupon below. We'll 
send you at once a copy of the Corrosion Data 
Work Sheet on which you can jot down signifi- 
cant details for review by our technical staff. 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 








TECHNICAL SERVICE 


HEADQUARTERS FOR INFORMATION ON CORROSION 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Please send a copy of the booklet “CORROSION” 
along with our Corrosion Data Work Sheet. 


“CORROSION” is the title of a new 52-page 
illustrated booklet written to help you under- 
stand and analyze corrosion problems. It ex- 
plains corrosion processes and controlling fac- 
tors, discusses testing methods and procedures, 
contains a number of helpful graphs, drawings 
and tables. This booklet provides you with a 
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comprehensive groundwork for the study of cor- ST cntndinicadins ts Adenbenadlatacn aabaps bMS aotédeheetscvssiuceeceeccsinees 
rosion resistant characteristics of several com- 
mercial materials, including Monel, Nickel and 
Inconel. Copies will be mailed with the Corro- Dan seps sacubakksbensebqneecsenssciiensinbsshreceeste iidsinsysbcissnsctetiseiian 
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sion Data Work Sheet or upon separate request. 
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with magnesium 








FABRICATED IN ALL USUAL FORMS 


1—SAND CASTINGS 


2—PERMANENT MOLD CASTINGS 
3—DIE CASTINGS 
4—ROLLED SHEET, PLATE, AND STRIP 


5—EXTRUSIONS: ROD, BAR, TUBING, AND 
SPECIAL SHAPES 


6—FORGING: PRESS AND HAMMER METHODS 


7—FORMED BY BENDING, DRAWING, PRESS- 
ING, AND SPINNING 


JOINED BY ALL COMMON METHODS 
RIVETING 

GAS WELDING 

ARC WELDING 

SPOT WELDING 


FLASH WELDING 


DESIGN NOTES ON DIE CASTING (No. 3) 


The general considerations of good sand casting design also apply to good die casting 
design, with the exception that thin sections are desirable and heavy sections should be 
avoided. Heavy sections can be avoided by the use of I-beam or rib construction, or it 
may be possible to core out a heavy section. 


Sharp corners and abrupt section changes result in stress concentration. These can be 
avoided by the use of generous fillets and by gradually blending thin sections into heavy 
sections. 


Draft on internal walls should not be less than 0.010 inch per inch on a side with as 
much more as will not interfere with the function of the part. Galling and warping will 
be reduced by so doing. Draft on external walls also contributes to good design. 


Undercuts decrease casting rates and interfere with clean-up. The extreme ease of 
machining of magnesium, however, often eliminates the need for undercuts. 


Inserts should be used where severe wear or bearing load is expected. Steel inserts are 
preferred over other metals because there is less chance of alloying action and conse 
quent contamination during scrap refining. 


Full details on fabricating magnesium in all forms will be furnished you on request. 


LONG EXPERIENCE WITH MAGNESIUM [tS AVAILABLE TO YOU—CONSULT witH DOW 
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LEADI" FABRICATOR FOR 
29 YEARS 


As the pioneer in structural magnesium, 





Dow is the logical and best source for 
technical data on all phases of its 
g fabrication and application. The ex- 
e tensive Dow engineering service . . 
developed to assist you in your own 
product planning ... is backed by 29 
years’ experience. Simply contact the 
nearest Dow office. 
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Cutting dead weight is one of magnesium’s outstanding jobs—and 
that means more than simply reducing the over-all non-productive 
load in things that move. 


It means, for instance, reduction of starting inertia in all sorts of 
equipment with parts that frequently start and stop . . . high-speed 
rotating members . . . and parts with reciprocating movements at 
high speeds. It means major reduction in wear and tear, in mainte- 
nance and replacement of moving parts. Moreover, it means mate- 
rial decrease in power consumption. 


Dowmetal Magnesium Alloys are particularly well adapted to many 
such applications. In addition to weight economy, they give you 
strength, toughness, machinability, corrosion resistance, and adapta- 
bility to fabrication in all common forms. 


When you design moving parts, look to magnesium—and cut starting 
inertia! 
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5 MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN © 


¢ Philadelphia « Washington 





« Cleveland « Detroit *« Chicago « St. Louis + Houston + San Francisco « Los Angeles «+ Seattk 
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Industry is on the threshold of broad and signifi- 
cant use of powdered metals. Developed to a 
high degree of perfection for war-time require- 
ments, these materials will play an increas- 
ingly important role in post-war production. 
The experience of the Drever Company in 
designing and building furnaces for the 
reduction of oxides and the sintering of 
powdered metal parts extends over a period 

of years. Our close association with the 
problems involved is reflected in the con- 





tinued successful operation of Drever equipment. 

The Drever Ammonia Dissociator provides 
the ideal inert atmosphere; furnace tempera- 
tures are controlled within extremely narrow 
limits up to 2300° F.; required atmosphere pres- 
sures up to 4” of water are maintained within 
the furnace; and efficient material handling 
mechanisms are an integral part of the fur- 
nace design. 

Drever engineers will be pleased to dis- 
cuss your plans with you. 





750 E. VENANGO ST., PHILA. 34, PENNA. 


PRESSURE QUENCHES CONTINUOUS 
FURNACE LINES © HEAT TREATING FURNACES 






NEW YORK & NEW ENGLAND-—GERALD B. DUFF, 68 CLINTON AVE.. NEWARK 5, N. J. 
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Cold Heading for 
Greater Efficiency, Wide Range of 
Engineering Alloys Available 





To conserve material and reduce manu- 
facturing costs, many items such as screws, 
solid and hollow rivets, bolts, nuts and 
fastenings of all sorts have long been made 
from wire or rod by cold upsetting and cold 
extrusion processes. Threading, where nec- 
essary, was generally performed by cold 





placing castings with great improvement 
in strength and wear resistance. 
Fortunately, non-ferrous metallurgical 
research has anticipated mechanical ad- 
vancements in machinery. In addition to a 
wide range of brasses with varying amounts 
of copper, with and without lead and tin, 





the severe requirements of modern mass 
production methods. Heading wire must 
be of special high quality—free from 
scratches, folds, blisters and similar im- 
perfections which are not important when 
the wire is used for other types of opera- 
tions. Otherwise cracks and breaks will 
appear on the surface especially where the 
original material has been upset to larger 
diameter. Also the wire must be extremely 
malleable so that it will fill out the die with- 
out developing dangerous shearing stresses 
involved in making bolts or rivets with 
large heads. At the same time, it must be 
of the correct temper so that the finished 
bolt, for example, will be stiff and strong 
on the shank. 







































































































































































rolling. Since very little, if any, machining high strength engineering alloys of the sili- — “1 table form are eleven alloys 
is required, wire for this purpose must be con bronze type such as Duronze I, and bes “er “ go gesmel ges Sora ys Neg 
extreme'y malleable and ductile in addi- Duronze V are now available. Cold headed specications. ete ae oe i — eo? a 
tion, of course, to possessing satisfactory parts, therefore, can be made to the highest tory =e freely 0 ee Pr - Pp in the selec- 
strength and stiffness. Most important also engineering requirements—great strength, tion of the most suitable a a Ps : 
are layout of operations, design of tools wear and fatigue resistance, freedom from High Brass—16— (approximately 65% 
and sk 11 metal craftsmanship. failures due to stress corrosion cracking. copper, 35% zinc). Very ductile and malle 
With development of more powerful Pole line and marine hardware, valve able. Special temper and surface. Most 
cold heeding machines that permit the stems, hexagon nuts, screws, wire and cable popular of the heading wire alloys. Used 
manuf we of larger and more difficult | connectors, etc., etc., and other important for making all types of machine, wood and 
items than is possible with lighter equip- | parts for engineering items are therefore cap screws, solid and hollow rivets, special 
ment, 1 y other articles besides fastenings | being made by cold forging. fastenings. 
can be 1 ade, by cold forging which were | Bridgeport has made a specialty of sup- 70-30 Brass—37—(approximately 70% 
former]; made by other methods of manu- | plying wire of the correct temper, surface copper, 30% zinc). Slightly more ductile 
facture. “requently cold forgings are re- finish and composition necessary to meet (Continued on page 2, column 2) 
ROD AND WIRE ALLOYS FOR COLD HEADING 
High 70-36 Low fied Comi. Light iow Neva! Durcnze Duronze Phono 
Brass Brass Brass Brass Bronze leaded Brass Leaded Brass Brass i v Electric 
16 37 5 85 25 43 41 45 813 609 840 
ANALYS 
Copp 65.0 70.0 80.0 85.0 90.0 65.0 63.0 60.0 97.6 98.0 98.6 
Lead a .75 
Tin 7 1.4 14 
Zinc a 35.0 30.0 20.0 15.0 10.0 34.7 36.25 39.25 
Silicon 1.0 2.0 
MECHANICAL PROPERTIES 
Ten. Strength psi j Hard* 65,000 65,000 62,000 59,000 50,000 65,000 65,000 80,000 80,000 65,000 
t Soft 50,000 50,000 46,000 41,000 40,000 50,000 50,000 57,000 45,000 45,000 40,000 
Elongation, % in 2” § Hare® 25 25 12 12 13 25 15 12 12 10 
’ Soft 60 60 50 48 50 60 50 47 50 50 40 
PHYSICAL CONSTANTS 
Melting Pt. (Liq) °F 1710 1750 1830 1880 1910 1710 1700 1650 1940 1940 1970 
Density lbs./cu. in. .306 .308 313 316 318 306 306 304 317 316 321 
Coeff, Ther. f? 
TPF to 51D oe 11.3 11.1 10.6 10.4 10.2 11.3 11.3 11.8 9.3 9.8 9.9 
Thermal! C 
hte /’Focme m- 67 70 81 92 109 67 67 67 35 27 120 
Elec. Cond. 
@68F a, PIACS 27 28 32 37 44 27 26 26 13 9 48 
__ Mod. of Elas. (Tension). psi 15,000,000} 16,000,000} 16,000,000 | 17,000,000 |17,000,000 |15,000,000 | 15,000,000 | 15,000,000 | 17,000,000 | 17,000,006 }17,0C0,000 
FABRICATION PROPERTIES 
Machinability Rating** 30 30 30 30 20 50 60 30 30 30 20 
__Cold Working E E E E E E G F EK i E 
__Hot Working P F F G G P P E E E G 
Hot Work 1350— 1500— 1450— 1400- 1200 1300 - 1300- 1450— 
orking Range, °F 1550 1650 1650 1600 1500 1600 1600 1600 
SPECIFICATIONS 
A.S. T. M. B134 B134 B134 B134 B134 B21 B98 typeB | B98typeB) B105 
Alloy #7 | Alloy #6 | Alloy #4 {Alloy #3 |Alloy #2 Gr. A B99 type B | B9OStype B) Gr. 40 
Federal -W-321 -W-321 1QQ-B-636a -C-59la -C-591 
Siti tne r. A&B . Cc Gr. A lass B Base B 
Navy 
a 46B6k 
Army 57-217A 57-171 
* 
eqgird temper values are for wire of commercial hard drawn temper suitable for cold heading. 
inability Rating—Free Cu 


—Excellent = G—Good 


ne brass— 100 
F_Pai 


air P—Poor 
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CAUSES OF CORROSION 





This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company. 


PREVENTING THE ACCELERATION 
OF CORROSION BY REDUCING 
THE HOT WALL EFFECT 


Since we last discussed (December 1944 
issue of the Copper Alloy Bulletin) the 
acceleration of corrosion by the hot-wall 
effect, numerous questions have come up 
about the practical applications of the sug- 
gestions offered to increase service life by 
offsetting this effect. Briefly the mechanism 
of the hot-wall effect consists of the forma- 
tion of hot spots under bubbles of gas 
which are repeatedly formed at the same 
points. The bubbles of gas acting as heat 
insulating barriers hinder the liquid from 
cooling the metal surface and the resulting 
local high temperature accelerates the rate 
of corrosion. In addition, deposits of 
foreign matter (rust, certain types of silt, 
etc.) may also permit a local high tempera- 
ture to develop under the deposit. 





Foreign 
Matter 


Corrosion 
Pits — 












Bubbles“ Hot Liquid or Corrosion 
of Gas Vapor on Outsi Pits 
x of Tube "Be 
C 





In figures ‘“‘A’’ and “B”’ the effects of 
bubbles of gas and porous deposits are 
shown in horizontally held heat exchanger 
tubes where the heat is moving from the 
outside surface towards the inside surface 
of the tube. 

Frequently both bubbles of gas and de- 
posits of foreign material will separate 
from the corrosive liquid leading to the 
condition illustrated in figure ‘“‘C’’. Since 
the rate of corrosion is increased by high 
local temperature every effort should be 
made to maintain as low a temperature as 
possible and keep continued, uninterrupted 
heating down to a minimum. 
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than brass heading wire. Used for making 
exceptionally large heads and certain types 
of hollow rivets. 

Low Brass—5—(approximately 80% 
copper, 20% zinc). Light golden color— 
very malleable, more resistant to stress 
corrosion cracking and general corrosion 
than yellow brass. Used for jewelry find- 
ings, parts with large upset heads. 

Red Brass—85—(approximately 85% 
copper, 15% zinc). Rich golden color. For 
ornamental jewelry, special rivets and 
fastenings for vanity cases, lipstick holders. 
Very malleable. Has good corrosion resist- 
ance. 

Commercial Bronze —25— (approxi- 
mately 90% copper, 10% zinc).—Bronze 
color, resists season cracking. Recommended 
for outdoor construction. 

Naval Brass—45— (approximately 60% 
copper, 0.75% tin, balance zinc). Used for 
cold heading bolts for U. S. Navy require- 
ments. 

Low Leaded Brass —41— (approxi- 
mately 63% copper, 0.75% lead, balance 
zinc). Used where cold heading and such 
machinability as drilling, reaming, thread- 
ing, slotting, tapping is required. 

Light Leaded Brass—43—(approxi- 
mately 65% copper, 0.3% lead, balance 
zinc). For operations requiring good cold 
heading with light machining. 

Duronze V—609— (approximately 98% 
copper, 2% silicon). Does not fail from 
stress corrosion cracking. Exceptionally 
malleable even in its hard drawn condition. 
Excellent for making all types of screw 
products by cold upsetting and roll thread- 
ing. Recommended for making bolts with 
exceptionally large heads. Tensile strengths 
of finished bolts average above 100,000 
Ibs. per square inch. When properly made, 
it is not necessary to provide heat treat- 
ment of the finished cold upset items to 
relieve stresses. Fine for outdoor construc 
tion where brass and steel are not satis- 
factory. For cap and machine screws, bolts, 
cold upset nuts, wire and cable connectors, 
pole line and marine hardware, water meter 
bolts, valve parts, etc. 

Duronze I— 813 — (approximately 
97.6% copper, 1.4% tin and 1Z silicon). 
Resists season cracking and corrosion from 
sea water. Similar in physical properties 
and applications to Duronze V. 

Phono-Electric—840— (approximately 
98.6% copper, 1.4% tin). Has an electri- 
cal conductivity approximately 40% that 
of pure copper. Very malleable—stronger 
than copper. Used for pole line hardware 
and electrical parts where strength, tough- 
ness, corrosion resistance from weathering 
and good electrical conductivity are needed. 


rr 


NEW DEVELOPMENTS 























This column lists items manutactured 
or developed by many different SOU rces 
None of these items has been tested es 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


Automatic Controls are reported for built. 
in application on machine tools to provide 
feed and sequencing in any combination that 
includes not more than forty functions in g 
complete cycle. Initial setup for automatic 
operation is made at the time an operator 
puts the equipped machine through the move. 
ments required by a given work piece. The 
machine will then duplicate these movements 
including rapid traverse, feed, indexing, speed 
changing in any combination to the maximum 
total of forty. No. 612 


An Emulsion Lubrication Apparatus is re. 
ported to form a new type emulsion which 
will greatly increase the life of machine tools 


and the speed at which they can be operated. 
The anti-corrosive and anti-friction effects 
can be obtained by emulsions as dilute as 9g 
parts of water to 2 of oil. It is claimed a unit 
can be designed to any tank capacity whatever. 
No. 613 

A Retracting Tool Holder that n tsona 
lathe carriage in place of the usua 1 post 
and carries a bit or a boring bar i orted. 
The bit or the bar is held in a pi. i head 
on the side of the holder so the head ks the 
tool away from the work when a : orting 
latch rod is withdrawn from beneat! No. 614 
An Electronic Detector is said + arn of 
mercury vapor in the atmosphere protect 
workers in the manufacture of micals, 
electrical apparatus, glass, and in 1 il min- 
ing and smelting for dangerous -entra- 
tions. It is claimed to read 1 part billion, 
No. 615 

A New Band Saw Blade designed ut soft 
brass, aluminum; and other soft n ic and 
non-metallic materials is reported nsider- 
able space between teeth is said t rovide 
the room for chip clearance requir: y these 
materials. The blade can be sup} 1 to fit 
any standard band saw-machine. No. 616 
A Work Positioner for welding, « rinding, 
and parts assembly has been made - vailable. 
It mounts a 16-in. table that can be rotated 


through a complete circle. Tilted through a 


range of 150 deg. and locked at desired 
angle. It has a weight capacity of 100 Ibs. 
No. 617 
A New Flexible Tube Assembly «cts, it is 
claimed, as an expansion joint in a rigid pipe 
line. It consists of a flexible metal tube welded 
in place between standard brass pipe nipples. 
The units are available for % to 2-in. pipe 
lines. No. 618 





PRODUCTS 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries. 


BRIDGEPORT 


PHONO-ELECTRIC* ALLOYS— 
High-strength bronze trolley, messen- 
ger wire and cable. 


WELDING ROD—For repairing 


cast iron and steel, fabricat- 
ing silicon bronze tanks. 


LEDRITE* ROD—For 
making automatic screw 
machine products. 


OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


Established 1865 


BRASS, BRONZE, DURONZE 
WIRE—For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- 
J strength silicon bronzes for 
BRAGS corrosion-resistant connectors, 


“Brid e ” marine hardware: hot roiled 
ee sheets for tanks, boilers, 


heaters, flues, ducts. flashings. 





COPPER WATER TUBE. 
FABRICATING SERVICE DEPT. 
—Engineering staff. 

BRASS AND COPPER PIPE 


Note: Bridgeport products are 
supplied in accordance with exist 
ing priority regulations 

*Trade name. 


BRASS 
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Most of us take a comb more or less for g 





ranted. But to the plastics industry, this comb is 
different. Made of the No. 1 postwar plastic—Styron (Dow Polystyrene) 





it is the ‘measuring 


stick” for plastics in respect to appearance, quality, price and moldability. There are a number 
of reasons for this leadership. First, Styron comes from the only privately owned synthetic 
styrene plant with sufficient facilities to care for molders’ postwar requirements. This means 


availa bility 





7 *. . —_—  —— — orts ” Tare) ‘ ré ‘ Ts rr 26 a » 
and it means an attractive price; add to these advantags s Styron’s long rec og- 


nized superior physical properties, and the list of potential uses becomes almost unlimited. 
Why not find out how Styron fits into your postwar plans? 





PRESENT AND POTENTIAL USES—Lighting fixtures and displays; 
re hydrometers; battery cases; funnels; bottles; closures; food 
handling equipment; pharmaceutical, cosmetic, and jewelry containers; 
Jewelry ; advertising items; refrigerator parts; pens; pencils; chemical 
‘pparatus ; lenses; decorative objects and trim. 


TROPERT IES AND. ADVANTAGES— Beautiful, clear, translucent; 
aan mw: through rod around corners, etc.; resistant to acids and 
; Y alkalies; stable at low temperatures; excellent electrical properties; 
oa Color range; low specific gravity providing more moldings per 


pound; low water absorption, 


(DOW POLYSTYRENE 





THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York, Boston, Philadelphia, Washington, Cleveland, Detroit 


Chicago, St. Louis, Houston, San Francisco, Los Angeles, Seattle 





PLASTICS 


STYRON @ ETHOCEL © ETHOCEL SHEETING ¢ STYRALOY 
SARAN © SARAN FILM © STRIPCOAT 

















AINE POROUS MET 


Whether the application is a household refrigerator or an Army 
tank, a fighter plane or a civilian automobile — precision parts are 


mo / OS 
: i! s&s 
ie | [| Rena the heart of performance. 


But attaining precision is only half the story. The other half is 
maintaining it under operating conditions—and here Moraine 
Porous Metal filter elements have a lot to offer American industry. 
Designed into the application, this unique product of powder 
metallurgy uniformly filters out harmful particles down to .0005 inch 
—provides a tortuous flow passage that traps, impinges and stops 
dirt — safeguards close-fitting parts, polished surfaces and fine 
orifices against abrasion and clogging. 


If your products or processes involve a flowing medium that has 

contact with precision parts, you should investigate Moraine 
MPM elements for filtration, Porous Metal. Our engineers will work with you to determine 
separation, diffusion, flow the most efficient grade, size, shape. 


control, flame arresters. 
WAR BONDS SAVE LIVES 


MORAINE PRODUCTS »~=:0x or GENERAL MOTORS 


DAYTON, OHIO 
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The E. T. Fraim Lock Company of Lancaster, 
Pa., has a world-wide reputation for the man- 
ufacture of high grade locks, built to unusually 
accurate specifications. When large-scale pro- 
duction of pin tumbler padlocks for the Armed 
Forces was undertaken recently, a review of 
design and materials became necessary. 

The component parts—pins, tumblers, 
springs, case, shackle, bolt, plug and keys—all 
could be produced readily and in adequate 
quantities .. . that is, all but the brass sleeve 
with its unusual shape. And there was a 
problem! 

Brass castings were being used, requiring 
machining all over for the intricate assembly. 
Lack of uniformity, coarse grain structure and 
surface roughness and irregularities left much 
to be desired. 

The solution was found in the Anaconda Ex- 
truded and Drawn Brass Shape illustrated 
above. Here was wrought metal, smooth of 





surface and uniformly accurate in cross sec- 
tion. Sleeves could be “sliced” off long mill 
lengths—and the parts would fit drill jigs and 
milling fixtures without filing or fussing. Sev- 
eral operations, previously necessary, were 
entirely eliminated. Rejections were held to a 
minimum. And as in so many similar instances, 
the uniform grain structure and high rate of 
machinability of the extruded part made pos- 
sible faster, more accurate production, saving 
time and tools. 

Similar design or production problems may 
appear in your plant, anywhere from the 
drawing board to the assembly bench. If they 
do, remember that our Technical Department 
will be glad to work with you. 45157 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Lto., New Toronto, Ont, 





Anaconda Extruded & Drawn Shapes 
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Evaporator and flume of Everdur * 
sheet-metal construction, carbon 
arc welded with Everdur rod. 


Condenser: Shell, tube sheets and > 
bolts are Everdur; Tubes are Ana- 
conda Arsenical Admiralty. 


Discharge Head, including flanges, 
made of Everdur sheet and plate, 
carbon arc welded. 


Distillate Boiler: All Everdur, 
including supports and pipe 
connections. Carbon arc 


welded 


Compression Type Distillation Unit Manufactured > 
by Cleaver-Brooks Co., Milwaukee, Wisc. 


, seagoing waterworks” uses 
for ruggedness and dependability 


In amphibious operations, this Cleaver- 
Brooks Compression Type Distillation 
Unit is among the first items of equip- 
ment to be put ashore. From sea water or 
jungle swamp it will deliver up to 175 
gallons of distilled water an hour—pure 
water for drinking, cooking and other 
purposes. Little wonder that Everdur 
Metal is used so extensively and effec- 


tively for these important components. 
For Everdur* has established an out- 
standing record for service in waterworks 
and similar fields. It combines strength 
and corrosion resistance in economical 
lightweight, welded, sheet-metal con- 
struction. *Reg.U.S.Pat.Of. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 





Naturally - Russert, BuRDSALL & WaRD 


were among the first to 


use the UT MONT 








QUALITY CONTROL 


Russell, Burdsall & Ward Bolt and Nut Co. have spent years 
of effort to establish and maintain an enviable reputation 
for high and uniform quality in their products. 


Realizing the unique possibilities of the Cyclograph in qual- 
ity control, they were among the first to install the Cyclograph 
in the bolt industry. Their Cyclograph has been used to inspect 
many thousands of critical high-quality bolts for uniformity of 
properties. It has helped immeasurably in meeting the most 
rigid specifications. 


In the highly competitive postwar market, QUALITY CON- 
TROL will be the deciding factor in holding many customers. 
REJECTED IT WILL BE WORTH YOUR WHILE TO FIND OUT 
a" WHAT THE CYCLOGRAPH CAN DO FOR YOU. 


© ALLEN B. DUMONT LABORATORIES, INC 


OUMONY “ein Lecnuine env 


ott ee bel Bae Cel © Oleh 20. man, Ee PASSAIC, NEW JERSEY += CABL® ADDRESS: WESFEX ne oF 3.4 


—4)' 


IN CANADA: CYCLOGRAPH SERVICES, LTD. “ 12 JORDAN STREET, TORONTO, ONTARIO 
JUNE, 1945 1747 






















There’s a vast difference in forgings, too! 


NE of Tube Turns’ tough wartime forging assignments EW 
involved a cylinder head and barrel unit for P.T. boat Al 
engines. The old forging weighed over 130 pounds. Tube 
Turns engineers produced this one in approximately normal 
forging tolerances above rough machined dimensions, weigh- is ef 
ing slightly over 80 pounds. Fifty pounds of critical metal were 
saved, and much expensive—and precious—machining time. 
New forging production methods at Tube Turns make such 
savings available to all industry. If you are now at work on 
designs for the improvement of your present product, or for a 
wholly new product, you are invited to consult Tube Turns. 
Our engineering talent, our huge upset and mechanical press 
forging equipment and precision heat treating facilities have 
achieved remarkable results with steel and light metals. They 
are at your service. Write, without obligation, to Tube Turas 
(Inc. ), Louisville 1, Ky. 


TUBE TURNS Zopings for Judushy 
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RGEST, MOST DIVERSIFIED WAREHOUSE STOCK 
OF STAINLESS STEELS IN AMERICA! 


AINLESS INGE 
RASION RESIST 





iseficient new process con 


corrosion resistance of Stai LET ONE CALL DO IT ALL 


th the abrasion resistance of @ Be. 
rided surface. Both austenitic » WHEN YOU NEED STAINLESS STEELS! 


imartensitic grades of Stainless = “ , ‘ 
@lephone Industrial first ... then receive a// your requirements from 


th la gest, most diversified warehouse stock of Stainless Steels in 
Amé ica. Industrial’s huge inventory includes scores of different items 
1 ess — that’s why same-day attention to your order is assured. 

i more,you are charged no premium over mill prices. Remember 

iain oF oa its Stainless, Industrial has it. And don’t hesitate to call on 
— 0 ae dustrial’s expert metallurgists if you have a problem concerning 
: — less. Free catalog sent on request. Industrial Steels, Inc., 250 
ent Street, Cambridge 41, Mass. TROwbridge 7000 


can be hardened. 


inless Surface 












tdening Company, 
: > Bent Street, 
mbridge 41, Mass. : 
* subsidiary of 


ustrial Steels, Inc. 


co C1-F1 


| ‘verything in STAINLESS INDUSTRIAL STEELS. INC. 


LOW Be, 1945 3 1755 











Molybdenum is an economical preventive 
of temper brittleness in steel. 











CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | MOLYBDIC OXIDE, BRIQUETTED OR CANNED? 
DATA ON MOLYBDENUM APPLICATIONS. ae FERROMOLYBDENUMe“CALCIUM MOLYBDATE 


METALS AND ALLOY 








* avoiding costly breakdowns ana 
production delays 





* meeting severe conditions of wear, 
impact, fatigue, corrosion 





* helping to give your equipment 
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Operating at the unusual speed of 75 strokes per 
= m nute, this battery of presses incurred a dismantling cost 
up to $5000 per press every three to six weeks for replacement 
Tet main bearings, with a serious interruption of production. Sub- 
ution of Ampco, together with engineering recommendations for 
ating technique, resulted in bearing life of 15 months up to 
dat: al last } Lape : 
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Case No. MR-13 


In broaching and sizing steel shell tubing, substi- 
tution of Ampco for steel, in the rod guide of the hydraulic 
~ Bess, permitted reduction of operating pressure from 1200 pounds 
im 800 Pounds, with increased : eed. Spoilage of bearings dur- 
“ing heat treatment, formerly as high os 6673 %, was eliminated. 
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Case No. ACB-21. 
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a reputation of dependability 


















Vins Case No. SF-16 


Finger for separating cotton fibres lasted about 20 

times as long when Ampco wos substituted for former ma- 

terial— with complete freedom from stains and rust spots. An 

Ampco spider ratchet in the drying machine lasted five times as 
leng and likewise eliminated staining. 














Case No. BMI1-/ 


*2920 miles without a grunt and as good as the 
day they went in’’ is the user's description of the two-year 
service of these 24” bushings, used on a high-speed operation 
where former materials lasted from a few days to a few weeks 
er months. 


— 


. . « more case histories on next page 

















continued from preceding 












Case No. 18-23 


Worm-driven vertical roilis in automotive applice- 
tion sometimes chewed up worm gears in one day; life 
seldom exceeded four weeks. Ampco gears still operating satis~- 
factorily after 3'/2 months with no sign of failure. 



















shings> 


\ 
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tase No, JA 1518 


Former bushings for forging machines (operating 

24 hours a day on shells) lasted three to five weeks, caused 

time loss of three days for each replacement. Ampco bushings in- 
stalled as test showed no wear after nine months, now used regularly. 





Ampco’s complete facilities. make these 
advantages readily available to you... 


The various grades and modifications of Ampco Metal make this 
aluminum bronze alloy an engineered material which can be match- 
ed closely to the conditions and requirements of your job. Ampco 
can fabricate the material by any or all of the commonly-used 
metalworking processes, in practically any size, shape, or degree 
of precision, Engineering service available — send us your prints 
or consult nearest Ampco field office. Ask for technical bulletins. 


“aa 
— Ree US. 
_ wl Pu On 


Metal 


The Metal without an Equal 


. Specialists in en- 
gineering — production 
-— finishing of copper- 
base alloy parts. 


Ampco Metal, Inc. 
Dept. MA-7 
Milwaukee 4, Wis. 
Ampco Field Offices 
in Principal Cities 
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Base No. HCt-8 


Due to the heat employed, former materials would. 

wear, fail to hold an edge, and make it impossible to 

maintain required tolerances. Ampco dies stand up for 10,000 to 
15,000 pieces with satisfactory results. 








~ Case No. SLI21 


Severe conditions of heat, moisture, and vapor 

formerly caused these segments to fail after six to eight 
months. Ampco segments, after two years, show no sign of need 
ing replacement. Be 
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Only from Ampco can you, get all of 


these services and benefits conveniently: 


Engineering and produc: 
© tion ‘‘know-how give 


you a practical manufac 





Distinctive properties of 
resistance to wear, ime 
pact, fatigue, corrosion, 

? 





turing program. 
A series of engineered alloys 

with physical properties 
to fit your application. 


A nation-wide organization 
of field engineers to asst 
you. 

Quality control to hold 
these properties within nar- 
row limits. 


record of proved pet: 
Bd mess in hundreds _of 
leading makes of equiP 
Diversified production fa- ment. 
cilities — coordinating in 
Gne place all the common- 
ly used metalworking proc- 


esses. 


oo © 


i t 
A national reputatioe tha 
makes Ampco Metal parts 
a sales asset. 
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(This is the third in a series of four advertisements discussing the major functions of permanent magnets) 


7 * : T R A re T a Vv rs = = Fs oO RT used on thermostats, pressurecontrols, switches, 


and similar devices. 
| from 3. Tot it motion without mechanical 
, e To transmit motion without mechanical con- 
-8 PERMANENT MAGNETS nections. Permanent magnets can reproduce 
a motion from one part to another through a 


e to The power to attract magnetic materials led seal—as in the flow meter and other packing- 
| the discovery of the lodestone—the earliest less drives. 
.own form of permanent magnet. The same 
force has served mankind, since antiquity, in Indiana Steel is the largest exclusive manufac- 
the compass. This tractive effort is now em- turer of permanent magnets, established for 
7 ployed industrially in three ways. over 35 years. Without obligation, our engi- 
0 neers will be pleased to consult with you on any 
1. For holding and lifting magnetic materials. _ of your problems involving their possible appli- 
Magnetic materials are held in place for assem- _— cation. Write for copy of technical booklet: 
bly or other operations, by means of magnetic  ‘tPermanent Magnets Have Four Major Jobs.” 
ucks or jigs. Magnetic separators extract 
‘amp iron or other magnetic substances from 


on-magnetic materials. ‘hey function in such T i FE a he e iA i A ST £ i L 
levices as coin selectors in vending machines. * ® 
PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILLINOIS 


ARMY 2 * Specialists in Permanent Magnets Since 1910 
\E, ways 


COPYRIGHT 1945, THE INDIANA STEEL PRODUCTS COMPANY 









2. To produce tension—replacing mechanical 
springs in various applications where tension 
in another form is required. This principle is 
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METALS and ALLOYS 
DATA BOOK 


By SAMUEL L. HOYT 


Technical Advisor of Battelle Memorial Institute 
Formerly Research Metallurgist for General Electric Co. 


The first complete one-volume collection of authenticated 
data on metal properties. 


“A usable book for ready reference, filled with 
practical working information, graphically pre- 
sented in a series of well organized tabulations. 
It contains the latest, most authoritative data on 
all the industrial metals and their alloys.” 


The Data Book contains 340 tables of critically evaluated data on wrought and cast 
steels, stainless steels, cast irons, heat- and corrosion-resistant casting alloys, 
aluminum, copper, nickel and tungsten alloys and rare metals; offers the most 
recent information on all their important properties—tensile strength, hardness, 
thermal expansion, creep strength, high-temperature behavior, work-hardening, 
endurance limit, and yield strength—to mention only a few. 


The Data Book is invaluable for Design, Materials, Mechanical, Metallurgical and 
Chemical Engineers; Research Men; Engineers, Inspectors, and others in shop, 
mill, or in the field, producing, designing, fabricating or otherwise using metals, 
alloys or metal products. 





Dr. Hoyt, by eliminating descriptive text and concentrating on authenticated data 
has succeeded in covering even the large metals and alloys field in this one volume. 
All figures given are the latest available at the time of publication. 


In an admirable preface Dr. Hoyt clearly explains how the values should be inter- 
preted and how closely they are related to actual performance expectations. 


REINHOLD PUBLISHING CORPORATION 


330 WEST 42nd STREET, NEW YORE 18. N. Ff. 





Reinhold Publishing Corporation 








350 PAGES 330 W. 42nd St., New York 18, N. Y. 
340 TABLES I enclose $...........c0cerse+- for which please send 

i postpald ..............00.+ copies of 

maha cant ‘ METALS and ALLOYS 
$4.75 DATA BOOK 

SIZE: 7 x 10 In. DRE Celle sercotsmectitnnnsinseniit TRO ....cccescsscensevensvsrnennees 
Printed on heavy CRE o.ccccccscecicesecece snnssqpbabestbnsienesccocovcccessncesesernaam 
durable stock. BAGreSS onn.ceseccescccsscconssssessestsecovernssenseesnssnsnennensessnnee “ 
: CP sccsiinicbinn teed State .. on 











BERATURE CONVERSION TABLE. PROPERTIES™ 
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There’s an improvement 


in production, tool life, and finish 
when the proper Gulf Cutting Oil is used! 


























2 
When the proper Gulf Cutting Oil was put 
in service on this big automatic, rejects were 
reduced to a negligible percentage, tool life 
was greatly increased, and bearing trouble was 
eliminated. | : 











GAIN AND AGAIN, on the most exacting 
war assignments, Gulf Cutting Oils have 
made outstanding improvements in production 
and tool life. Call in a Gulf Service Engineer to- 
day and let him show you how they can help you 
with your machining problems. Write, wire, or 
phone your nearest Gulf office. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


Division Sales Offices: 
Boston - New York : Philadelphia - Pittsburgh - Atlanta 
New Orleans - Houston - Louisville - Toledo 
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Back of the Nation's production[”. 
miracle 
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When a new production problem comes up—and plenty 
have come up since the war began !—it often has developed 
that the answer already has been found by the designers 
and builders of Gas furnaces through research and ex- 
periment already done. 

In addition to all the other progress in the industria] 
heating field, the Gas industry itself has for years been 
engaging steadfastly in research in its own Laboratories, 
in university laboratories, and in the laboratories and 
shops of Gas equipment manufacturers . . . and some of 
the results obtained are today helping to win the war 
through better Gas equipment which is speeding pro- 
duction of armaments made of all types of ferrous and 
non ferrous metals and their alloys. 

Busier than ever before, our Gas laboratories are almost 
completely devoted to war research . . . but the shortcuts 
to better products at constantly lowered unit costs are of 


BUY WAR BONDS—HELP SPEED VICTORY! 
1804 


intense interest to every manufacturer of post-war goods. 

Ask your Gas company to keep you fully informed on 
new Gas techniques for reconversion and post-war ap- 
plication. 


AMERICAN GAS ASSOCIATION 
INDUSTRIAL AND COMMERCIAL GAS SECTION 
420 LEXINGTON AVENUE, NEW YORK, 17, N.Y. 
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English Represent. 
ative: International 
Construction Co., 56 
Kingsway, London, 
W. C. 2, England 


JUNE, 1945 





Leading producers of elec- 


tric furnace steels have been 
<i o> consistent users of _INTER- 
NATIONAL Graphite Elec- 


1806 


trodes for 15 years. So have 
principal electric furnace manufacturers. 
Neither could afford to rely on them for 
quality steel production if they were not 
confident that INTERNATIONAL elec- 
trodes fully measure up to every important 
standard by which acceptable electrodes are 


judged. 


Users have proved this fact to their own 
satisfaction in the severest test of all—in 


actual furnace operation under a wide range 


Thus, they 
have found that INTERNATIONAL elec- 


trodes can be depended upon to have all 


of production requirements. 


the physical, electrical and chemical proper- 


ties essential to maximum service, at mini- 


7373 





mum cost per ton of production. 


Present users have discovered, too, that 
INTERNATIONAL stands for good ser- 
vice; offers helpful recommendations for 
applying and using electrodes most effi- 
Behind INTERNATIONAL de- 


velopment, manufacturing, and service fa- 


ciently. 


cilities is much valuable experience that is 
yours for the asking. Write us for addi- 
tional details. 
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INCREASE POT LIFE 
AND ELECTRODE LIFE 
DECREASE OPERATING 


© DECARBURIZE 





© SLUDGE 





Introduced to | y only 
FAT Heat-Treat- 


lished by performance their 









a year ago, Cyandial 
ing Baths haveest 

dependability ... efficiency and economy of 
operation. Our technical staff and research 
laboratories are prepared to work with you to 
help solve problems relating to case-hardening, 
carburizing, or heat-treating. Complete details 
on the physical properties, uses and operating 
characteristics of Cyanamid’s AEROHEAT com- 
pounds are available in special data sheet folder. 


‘When Performance Counts... Call on Cyanamid’’ 


AMERICAN 


CYANAMID 


& CHEMICAL CORPORATION 


(A Unit of American Cyanamid Company) 
30 ROCKEFELLER PLAZA «+ NEW YORK 20, N. Y. 


DISTRICT OFFICES: Boston, Mass. + Philadelphia, Pa. + Baltimore, Md. * Charlotte, N.C. 
Cleveland, O. + Chicago, Ill. « Kalamazoo, Mich. + Detroit, Mich. * St. Louis, Mo. * Azusa, Cal. 
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© CHANGE VISCOSITY 





CYANAMID PRODUCTS 
FOR 


METAL TREATING 


Surface Hardening 


AEROCARB A & B 
AEROCARB C 
AEROCASE 28 & 510 
AEROCARB DEEPCASE 13 & 40 
AEROHEAT 920 (Nitriding H. S. S. Tools) 





Heat Treating 


AEROHEAT 1000 AEROHEAT 300 


AEROHEAT 1200 AEROHEAT 400 
. 


Send for data sheet folder 
on above products 









*Reg. Trade-mark 
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THE PERFECT 


CAS 


TING 


The Perfect casting would be the 
result achieved where every factor 
in the foundry functioned ideally; 
that is, perfect metal, perfect tem- 
perature controls, perfect sand, 
perfect molds, perfect cores, and 
perfect skill. 

But, if everything at the foundry 
were perfect and the metal did not 
meet the most rigid of specifications, 
perfection could not be approached. 

Good foundrymen are constantly 


striving to attain the perfect or ideal 


casting. That is why it is important 
to start with Aluminum Alloy ingot 
produced by Smelters whose cop. 
stant aim is the closest possible 
approach to the Perfect. 

We use the most up-to-date, scien- 
tific methods of contro! in the 
production of our ingot to assure 
foundrymen of the meeting of the 
exact specifications called for. The 
production of this quality metal is 
our role in the striving for The 


Perfect Casting. 


Hammon RESEARCH nstrrurt 


111 West Washington Street, Chicago 2, Illinois 


Federated Metals Division 
American Smelting & 
Refining Company 

New York City 5 and Branches 

General Smelting Company 

Philadelphia 34, Pennsylvania 

Samvel Greenfield Co., Inc. 

Buffalo 12, New York 

William F. Jobbins, Inc. 

Avrora, Illinois 


R. Lavin & Sons, inc. 
Chicago 23, Illinois 


The National Smelting Co. 
Cleveland 5, Ohio 


Niagara Falls Smelting & 
Refining Corp. 
Buffalo 17, New York 


Senken-Galamba 
Corporation 
Kansas City 18, Kansas 


U.S. Reduction Co. 
East Chicago, Indiana 


Aluminum and 
Magnesium, inc. 


Sandusky, Ohio 


The American Metal Company, ltd. 
New York City 6 


Apex Smelting Co. 
Chitago 12, Iilinois 


Berg Metals Corporation 
Los Angeles 11, California 


The Cleveland Electro Metals Co. 
Cleveland 13, Ohio 
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The "Answer Man" on Metal Industries 
Equipment and Materials / 


ot 


le 
To locate speedily needed facts on equip- 


1. | ment and materials in the metal industries. 


he | consult your M.I.C.—METAL INDUSTRIES 
re | CATALOG! This handy, comprehensive 





he volume brings to your desk, every day of 


the year, the helpful product data (specifica- 
. tions, blue prints, etc.) of 186 leading manu- 
e 





facturers. Jiffy-quick your M.1I.C. supplies 


Re (POLL LLL ELA 


the answers...it’s triple indexed—by com- 
pany name, trade name and by product. Be- 


cause of the valuable service it renders, your 


METAL INDUSTRIES CATALOG rates top “— 
priority on your desk. 


es t 
Pe SY RNR 


ALSO DISTRIBUTORS OF CHEMICAL ENGINEERING CATALOG - PUBLISHERS OF METALS & ALLOYS AND PENCIL POINTS 
ADVERTISING MANAGERS FOR AMERICAN CHEMICAL SOCIETY PUBLICATIONS 


JLM Co R-FI 


whblishing (jorporalion 


330 West 42nd Street + New York 18, N. Y. 
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HIS chunk actually contains only 2% LITHIUM 

— approximately 4% ounce. The other 98% 
consists of Cu, Zn, or bronze proportioned to match 
your melt. Yet this small quantity of LITHIUM is 
sufficient to remove gases, oxides, sulphides and 
other non-metallic impurities from a 200 pound 
melt of copper or bronze.* 


LITHIUM works because it combines with these 
impurities forming non-metallic compounds of low 
specific gravity, insoluble in the melt and having a 
melting point below the casting temperature of 


ITHALOYS 





the metal. These compounds volatilize, or flux out 
quickly, thus increasing the fluidity which often 
permits lowering pouring temperature. As a result, 
your castings are clean and sound, possessing 
optimum physical characteristics. 


LITHIUM treatment requires no new technique, no 
new equipment,.no special training for your crew. 
Our technical staff and our own casting facilities 
can be placed at your disposal. 





*Tin bronze or silicon bronze. 





LITHALOYS CORPORATION 


444 MADISON AVENUE, NEW YORK 22. N. Y. 
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PATENT PENDING 


loys advanced ‘“'Grind- 
polish” principle—inter- 
changeable laps—standard- 
ized polishing solutions— 
easy-to-clean —- smooth-run- 
ning, quiet operation—for 
better work in less time. 





Equally suited to installation on top of table, or as shown at the 
left, suspended by means of overhanging flange, flush with table 
top. Easy to keep clean. Built for many years of rugged service. 





For the small laboratory whose volume of work does not warrant the 
use of a “Precision-Jarrett’”” Automatic Polisher, or the large laboratory 
whose metallurgical inspection routine demands a series of individual 
polishing units, this new “Precision” Single-Unit Metallurgical Pol- 
isher nevertheless utilizes the fundamental “Grind-Polishing” prin- 
ciple employed in the advanced “Precision-Jarrett’’ Automatic Polisher, 
using the same series of interchangeable laps and succession of pre- 
pared polishing solutions. 





Self-contained cabinet, sturdily built of rust resistant steel, has over- 


hanging flange permitting flush mounting suspension in a table top, 
if desired, as illustrated. 


Stainless steel polishing pan with drain for continuous removal of used 
polishing solution, permits washing of laps and specimens with no 
need for a separate sink. 


Laps are driven at 172 R.P.M. by a %4 HP. heavy-duty motor on felt 
mounting. Silent, smooth operation, free from vibration, is achieved 
by a unique method of coupling the motor to the drive shaft thru a 
worm and gear combination which does not employ a metal-to-metal 
contact between lap and motor. 


Motor and stainless steel drive shaft are equipped with lifetime grease- 
sealed bearings. No lubrication required. 


Exterior finish is baked-on Kem-Resist, easy to clean and keep clean, 
and a stainless steel cover is included to shut out dust and dirt when 
Four interchangeable polishing laps comprise a 500-grit the machine is not in use. 
stone, levigated alumina, canvas or wax-impregnated 
cloth, pressed felt. Note thickness and under-structure of 
metal backing, perfectly rigid, flat, and vibration-free. Write for detailed Bulletin 850-F on Metallurgical Apparatus 


PRECTOTOW ineeticnnader amsevan 


"eens and Beildens of Scientific Apparat and Production Control Laboratory Equapment for Almost a Quanrten Century 












Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 








As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and _ instr. 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 

The demand of all branches of the sery- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to 
post-war industry. New products added to 
an already extensive line; increased facili- 
ties for refining and fabricating precious 
metals; greatly extended rolling mill facili- 
ties—these new additions and improve- 
ments, now devoted principally to the war 
effort, will prove equally helpful to manv- 
facturing customers in meeting their peace- 
time production and marketing problems. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel for bearings, shims, re- 
flectors. Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re 
quested. Rolled Gold Plate. Special ma- 


terials. 


Tue H. A. WiLtson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


* Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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The reply of American industry to the challenge of Brutalitarianism 
has been a deluge of production never before achieved by any 







le nation in the history of mankind. 

5 A significant share of the credit for this amazing record of accom- 
: plishment should be given to our Maritime Industry which, since 
a Pearl Harbor, has produced a tonnage of vessels that will live for- 
i ever as an epic of Yankee ingenuity. Federated is proud to salute 
* oi every individual in the Maritime Industry for this magnificent job! 
u- 0 erect And proud, too, that since the start of the war, nearly two billion 
in . ¢<= pounds of Federated non-ferrous metals have been supplied to the 
in . -<=* shipbuilding and other American industries to help speed the day 
le ‘=. Of ultimate victory. 
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ONE CF A SERIES OF ADVERTISEMENTS DEDICATED TO THE PRODUCTIVE ROLE OF AMERICAN INDUSTRY IN WORLD WAR II. 
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This 


Manufacturer salvages 12,000 
Ballistic Dies . . . protects further 
production with ANTI-CORRODE 


A complete plant rust-prevention program 
is certain to insure operating economy and 
accelerate production. Backed by a com- 
plete line of tested Anti-Corrodes for every 
industry, Cities Service engineers are pre- 
pared to study your rust problems and rec- 
ommend a specific plan to eliminate them. 


Here’s an Example... 


A Bloomfield, N. J., manufacturer of bal- 
listic dies had a costly problem. After par- 
tial completion, his dies were boxed, then 
shipped to another plant for final treat- 
ment. The dies invariably rusted so badly 
during return transit that they actually 
would stick together. 12,000 in this condi- 
tion had accumulated in the plant, repre- 
senting an investment in labor alone of 
eight to ten thousand dollars. 


Cities Service engineers were called in. 
They supplied a product to clean the de- 
fective dies quickly ... specified a special 
grade of Cities Service Anti-Corrode to 
protect them in storage. Three months 
later the dies were accepted for completion 
by the final processor. All dies thereafter 
were immediately dipped in this Anti- 
Corrode. The rust problem was licked. 


Performance records such as this are 
being chalked up every day by Cities 
Service engineers in every industry — 
Mining, Textile, Metal-Working, Con- 
struction and others. 


See what Cities Service can do for you. 
Call in our engineers now. Contact your 
local Cities Service office or mail this 
coupon. 
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metals when exposed to the elements have an inherent tendency to re- 
vert to one or another of the forms in which they were originally found 
in the earth. Iron rust is the most common example of this action. Best 
safeguard for your equipment is a carefully planned 
and followed Rust-Prevention program. 







safeguard for Industry 
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Cities Service Oil Company 

Room 326, 70 Pine Street, New York 5, N. Y. 
Gentlemen: Please have your engineers discuss with me a program 
of rust-prevention for our plar t. (No obligation, of course.) 
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Prevention Program may |: 
save you °10,000 
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Gas Carkurizing and Carbon 
Restoration (Skin Recovery) 


» Clean and Bright 


Atmosphere Hardening 


Bright Gas-Normalizing 
and Annealing 


Dry (gas) Cyaniding 


F 


1945 


PROGRESS ® 


® Bright Super-fast 
Gas Quenching 


® Atmosphere Malleableizing 
» Atmosphere Forging 


Specific Effects 
upon Metal Surfaces 








a 
naw c) 
\ Fp STANDARD AND SPECIAL 
‘} . INDUSTRIAL FURNACE EQUIPMENT FOR: 


\ Forging, Normalizing, Annealing, Hardening, Drawing 







(Direct-fired and Convection), Carburizing, Nitriding and 
Heating. Special Atmosphere Generators. Write for bulletins. 





SURFACE: COMBUSTLON CORPORAIVO08 © TULtCUY FeunlY 
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NEW TREATMENT MAKES FERRO SILICON 
ALMOST NON -GASSING 


yy already know that specifications on 
gassing characteristics of Ferro Silicon 
have tightened up considerably in the last 
few years. Processes aimed at the ultimate 
goal of making Ferro Silicon non-gassing 
have greatly improved. However, to reach 
any comparative degree of efficiency, proper 
selection of raw material and a coarse grind 


were needed. : 


GUARANTEE ON GASSING COMING! 


Foote now reports the successful comple- 
tion of a new proces® which not only reduces 
gassing but controls the reduction! Very 
soon Foote will add a guarantee On per- 
centage of gassing to its present chemical 
and screen guarantees. 
NEW TREATMENT MORE EFFICIENT 

The efficiency of the new process is ably 


demonstrated by the accompanying chart 


and the following comparison : 


F f , . . . . 1 


refeire 


MINERAL COMPANY 
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Gassing Evolved in 60 mins. 
_ Untreated Ferro Silicon. 159 ccs. 
2. Old treatment. 40 ces. 
3. Improved treatment. 2 ces. 


70 
FERRO SILICON 


Gas Evolution v8. Time »v 
Standard Test Procedure 


c. 


prano’c™ 


BRANO'B™ 
BRAND’E™ 


FOOTE WON- GASSING , 


A, a 
fo 90:00 120 290 +80 
TIME IN MINUTES 


yOLUME GAS in C. 





The chart proves that Foote’s new treat- 


ment removes gassing regardless of the 


time the slug may be held in storage- It 


does not merely stabilize for a temporary 


period of time. 


For information on Foote Ferro Silicon, 


write, wire OF telephone at once- 
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ELECTRIC SALT BATH FURNACES 


In Wn Jn 905: iy 


Upton Electric Salt Bath Furnaces with / 


electrodes at the very bottom of the pot / 
have opened up a new era in ee 


treating. 


Long, slender work can be heat 
treated vertically without distor- 
tion, because the temperatures / 


throughout the entire depth 
of the pot are uniform. 


Costs of operation are / 
exceptionally low due / 
to sma!! surface area. 


Ask us chout these 4 
new Electric Salt , 
Bath Furnaces now. y, 


Telephone: Vine- 
wood ?-1100 ts 
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Young Brothers Company has been designing and buiiding ovens 
for the baking of lithograph metal sheets for the last 25 years. 
These ovens include the batch or truck type, flat belt or continuous 
type, the continuous strip type and the wicket type conveyor ovens. 
Each has its logical function but for large production the latter is 
recommended. 

The modern Young Brothers wicket type conveyor oven has re- 
duced heating time more than 50%; has reduced temperature 
variation across the face of the lithograph sheet to within 2° F. 
It discharges the baked sheets to within a few degrees of room 
temperature and has materially reduced fuel consumption per ton 
of output. 

For details on metal lithographing ovens consult Young Brothers 
Engineers. Also on finish baking ovens and ovens of other types 
operating at temperatures up to 1000° F. 


‘4 





YOUNG BROTHERS COMPANY 


6514 MACK AVENUE DETROIT 7, MICHIGAN 
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INSIST 
ON PROOF 
BY TRIAL 


before you buy an 
Electronic Heater 


This is how Scientific Electric proved the value 
of electronic heating to the Progressive Weld- 
ing Company of Norwalk, Connecticut . . . 


REAT improvements in product quality and remark- 
(; able savings in time and money are being achieved 
by means of electronic heating. Industrialists every- 
where are now acclaiming its many advantages. But 
don’t let your enthusiasm lead you to invest in an elec- 
tronic heater before you have seen it perform the work 
you expect of it. 

Another important point is this . . . in order to work 
at maximum efficiency and live up to its reputation for 
doing things better, faster and cheaper... . electronic 
heating must be “tailored” to the job. That is why we 
never sell a Scientific Electric unit until it has been satis- 
factorily demonstrated. Regardless of the amount of 
time and effort required, our engineers will not release 
a single machine for sale until it has fulfilled every claim 


we make for it. 


So here is a word of counsel . . . get plenty of advice 
before you buy. Consult with our recognized engineers 
who have pioneered in electronic heating since 1921 
and, without obligation, they will demonstrate what 


electronic heating can do for you. 


Sau 7 SO 


Division of 


=.) ) 


“S” CORRUGATED QUENCHED GAP COMPANY 
119 MONROE ST. CI EID GARFIELD, N. J. 


Manufacturers of 
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Vacuum Tube and Spark Gap Converters Since 1921 
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Above: This practical, automatic brazing turn- 
table powered by a 40 KW. Scientific Electric 


heater speeded up production 700%—cut costs 
87% and reduced rejects by 90%. 


Left: Close-up of the finished two-piece tube as 
sembly after being brazed by induction heating. 
Three complete brazing installations have been 
built for Progressive. 











Write for a free copy of 
our handbook .. . 
which contains an 
easily understood expla- 
nation of this new heat- 


ing method. 


40 KW INDUCTION 
HEATER 





‘ Scientific Electric Elec- 3KW 
tronicHeatersaremade [| SKW 
it these power sizes... 72 KW 
and a range of frequen- 8KW 
cies up to 300 Mega- - 10 KW 
cycles depending upon .§ 1212 KW 
power requirements. iS KW 
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Manufacturers of Crucibles ¢ Refractories ¢ Stoppers « Alloy¢ ¢ Grinding Wheels 


Estatlished 1979 
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EAST CHICAGO, 





No one at this moment can profess full ac- 
quaintance with all the uses of powdered 
metals. Production is being diversified too 
rapidly and knowledge of what can be done 
is being extended too fast, in too many di- 
rections, for that. But manufacturers who 
wish to inform themselves of such develop- 
ments will find it of interest that the Molyb- 
denum Corporation, being a supplier of 
high-purity metal powders and alloy powders 
of exactly specified content, is also a source 
of advice on many of the new possibilities in 
this field. Powders of molybdenum, tungsten, 


and boron, in different particle sizes and 


MOLY BDENU 
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different degrees of purity, are me e and 
recommended for different requirem nts. A 
descriptive catalog of M.C.A. proc icts is 


issued and correspondence is invite 


AMERICAN Production, American Distribut 
American Control—Completely Integrate: 

Offices: Pittsburgh, New York, Chicago, Det: 

Los Angeles, San Francisco, Seattle. 

Sales Representatives: Edgar L. Fink, Detroit; H 

Donaldson &Co., Los Angeles, San Francisco, Sea 

Works: Washington, Pa.; York, Pa. 

Mines: Questa, N. M.; Yucca, Ariz.; Urad, Colo 


CORPORATION OF AMERICA 
GRANT BUILDING PITTSBURGH, PA. 
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12777 —Special power unit for control- 
ling and actuating a special contour 
type milling machine with multiple 
slides. This design permits the assembly 
of the completed unit on the base of 
the machine and provides easy accessi- 
bility for adjustment and maintenance. 
The control is electric through push- 
button and limit switches, reducing 
the piping to a minimum, the only 
pipes being used, other than those in- 
corporated in the unit itself, are those 


connecting the unit to the actuating 
cylinders. 


‘whee , 
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OF F MOVEMENTS 


“Hy-Mac” Hydraulic Power Units can be applied to milling, 
drilling, grinding, boring, piercing, riveting, broaching, 
pressing .. . just determine the functions of the machines 
that are to be hydraulically operated—and our engineers 
will recommend a Power Unit and a layout of circuits to 
best do the job . . . For feed and traverse of multiple or 
single tools . . . for indexing and locating . . . for clamping, 
etc....any...all...or combination of movements can 
be adapted to “Hy-Mac” HYDRAULICS . . . Designers 
or builders of machines can accommodate their specific 
design, either partially or completely to ““HY-MAC” 
HYDRAULICS... and our modern plant, together with 
a comprehensive engineering department is completely 
competent to handle all of the technical planning, design- 
ing, and detailing in connection with building of hydraulic 
and specific-purpose machinery . . . Our engineers will 
make recommendation and preliminary proposal without 
obligation. 


HYDRAULIC MACHINERY INC 


(474% 12825 FORD ROAD 


DEARBORN, MICHIGAN 


HYDRAULIC MACHINERY—WESTERN DIVISION ¢ 1105 N. Pacific Ave., Glendale 2, Calif. 
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al ialeia tes: leading plant everywhere friar NSILE ( 
PRESSION TRANSVERSE and HEAR. Motorized or hand operat 
For flat, round or specially shaped specimens. The Dynamomete, Gaua. 


supplied in 7 anges from 0-250 ibs. up to 0-10.000 Ibs. Al 
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DILLON 
Uuatvewatl 
TESTER 


W. C. DILLON & CQ. INC. 


5409 W. HARRISON ST- CHICAGO 44,ILLINOIJS, U.S.A, 
































In the production of forgings, rods, bars and rod coils, P.I.E. Car-Type Heat 
Treating Furnaces prove outstanding in their advantages. They have simple 
controls and are easy to operate. Because of patented RADI-FLECTO Burn- 
ers, controlled atmosphere is obtained with faster, more uniform heating and 
decreased fuel and maintenance costs. 

Ask for further information. 


Above — Internal view of furnace in bat- 
Lery of P. ¢ E, Car Type Heat 


ea Ce a hit: ot S Furnaces shown at left. 
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For full informati AMCO Recupera- | 

tg Pit Forslektah Hearth seed P E N N SY LVA N I A IN D U \) T R I A F E N G | N E E Ne) 
and Large Recuperative Rotating Hearth Division of Union Industries, Ir 
Farnaces, write to AMSLER- MORTON FULTON BUILDING - ‘PITTSBURGH 22, PENNA 
DIVISION of Union Industries, Inc., Ful- 

' ton Building, Pittsburgh 22, Pennsylvania. 
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FAST CUTTING FERROUS. TOOLS 


*T. M, REG. U. S. PAT. OFF. 


—tunouncar 


THE CENTRIFUGALLY CAST BORON” COBALT ALLOY 
FOR “MIDDLE-RANGE” MACHINING OPERATIONS 


Extensive research in the field of cutting alloys has 
resulted in the centrifugally cast ferrous alloy that 
incorporates the superior Hardness of heat treated 
steel (Rockwell up to C-71) with the “Red Hardness” 
of Cobalt, and the “Wear and Abrasion Resistance” 
of Boron. 

Tools of BORCOLOY cut tough and heat treated 


materials with feeds and speeds greater than those 


ordinarily obtained on “bottle-neck” production jobs 
— particularly so on the special aircraft and ordnance 
materials that present such a challenge today. 


In order to meet these grueling demands with maxi- 
mum efficiency, may we suggest you try BORCOLOY 
TOOLS under your most unfavorable conditions, and 
let their ability speak for themselves to remove more 
metal faster, with finer finish, at less cost per unit. 


GENERAL AIRCRAFT EQUIPMENT, INC. 


Tool Division; South Norwalk, Conn. 


Branch Offices: 


Newark 


Detroit Los Angeles 


Canadian Sales: General Aircraft Equipment of Canada Ltd., Montreal, P. Q. 
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Ingot Cars 
Manipulators 
Edgers 
Mill Tables 
Transfers 
Hot Beds 


Structural Straighteners 


Bloom Shears 
Vertical Shears 
Hot and Cold Saws 
Rod Reels 
Hot Strip Reels 
Flying Shears 
Shearing Lines 
Slitting and Trimming Lines 


Draw Benches 


Hydraulic Presses 
Universal Couplings 
Welding Manipulators 
Plate and Squaring Shears Electrolytic Scrip Tinning 
Precision Levellers 
Cone Type Uncoilers 
Coil Boxes 
Upcoilers & Downcoilers Portable Crop Shears 
(Strip) 
UNIDRAW—Continuous Cold Strip Reels 
Cone Worm Drives 





Products 


Manufactured By 


UNITED 


am & 


Rolling Mills 


Blooming Bar Pipe and 
Slabbing Rail and Tube 
Plate Structural 2 and 4-high 
Universal 2. Merchant Cold Strip 
3, 4-high Rod Sheet Ti 
i-high Hot Strip Skelp Uni-1 
In all types: Single Stand, One Way or Reversi 
Tandem, Continuous, etc. For Carbon Stee! 
Steels, Copper, Brass, Aluminum and other I 
Ferrous Metals. 


Rolls 


“UNEFCO” Green Wab- Lincoln Special 

blers Grain and Chill United Unidense 
United Nickel Chill United Special Steel 
United Moly. Chill United Carbon Steel 

United Spec. Process United Adamite 
UX Chill and Grain United VAN-X 
H. D. Spec. Process United Super X 
United Straight Chill 


Auxiliary Equipment 
Steam Hydraulic 
Forging Presses 

Electro-Hydraulic 

Forging Presses 

Electro-Hydraulic 
Piercing Presses 


Gear Reduction Units 
Generated Gears and 
Pinions 
Continuous Strip Picklers 
Semi-Continuous 
Strip Picklers 
Rotary Strip Picklers 


Electrolytic Strip 
Cleaning Lines 


and Coating Lines 
United Mill Lubricating Systems 
Material Handling Equipment 


Roll Lathes 
Heavy Weldments 
Steel Castings 


° Lever Shears 
Pressuremeters 
Annealing Boxes 


UNITED ENGINEERING and FOUNDRY COMPANY 


PITTSBURGH, PENNSYLVANIA 
Plants at PITTSBURGH, VANDERGRIFT, NEW CASTLE, YOUNGSTOWN, CANTON 
Davy and United Engineering Company, Ltd., Sheffield, England 
Dominion Engineering Works, Lid., Montreal, P. Q. Canada 





Adamson United Company, Akron, Ohio 


* The World largest” Decegnere and Makers of Kelle ana Kotting Mill Egayemael 













Here is a furnace 
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@ CONTROL 


WHERE CONTROL IS NEEDED? 


Here is where the work 
is heated oh 





... and this is the ONLY PLACE 
where control REALLY COUNTS! 


HE final quality of stcel that is being heat 

treated or carburized is determined in the 
heating chamber. That is where the protection is 
needed ... that is where the effects of atmosphere 
CONTROL show its worth. 

In Lithium Furnaces the control does not stop 
at some point before the atmosphere enters the 
furnace ... it extends into the heating chamber 
and continues throughout the entire process up to 
the moment of quenching. The action is wholly 
automatic. The preferential effect of the Lithium 
constituent of the atmosphere is the CONTROL. 
Lithium reacts equally with alow-cost 
combustion gas for neutral heating, 














and with a carburizing gas for bright | : T 


eutectoid carburizing, and for the res- 
toration of carbon in decarburized 
' steels Vitally important also, is the 


prevention of subscale by Lithium, resulting in 
greatly increased fatigue strength and resistance 
to wear. 

It will pay you to find out how the complexities 
of atmosphere control are eliminated in LITHIUM 
ATMOSPHERE FURNACES... how neutral 
heating of steels and bright, eutectoid carburizing 
become exact, economical processes . . . and how 
the commercial restoration of carbon in decar- 
burized steel and the prevention of subscale is 
made possible for the first time in metallurgical 


history. 
SEND FOR THIS BOOK 


It tells how Lithium vapor controls at the 
work ; how it pre- 
vents scaling and 
decarburization ; 
and how it is en- 
gineered into 
atmosphere fur- 
naces for work of 
superb quality. 









THE LITHIUM COMPANY 11! SYLVAN AVE, NEWARK 4,N. J. 


Manufacturers of Atmosphere Furnaces for NEUTRAL HEATING 


EUTECTOID CARBURIZING .._. 
OF SUBSCALE 


r f 
® Vivision 


. CARBON RESTORATION... 
. LITHIUM FLUID BRAZING . 





. BRIGHT 
. PREVENTION 
. CLEANING AND DESCALING 5 


Srrew & Ge frd.. Pela lalis 
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FULLERGRIPT METAL FINISHING AND SCRUBBING BRUSHES 


are designed and built for the job to be done. They contain more brush material than other 
construction—giving a better brushing action and a longer brush life. 


THE FULLER BRUSH COMPANY 


INDUSTRIAL DIVISION, 3686 MAIN STREET, HARTFORD 2, CONN. 





Only Z Minutes... 


To Make Accurate Carbon or Sulfur Determinations 


UST LOOK AT THESE FEATURES 


Carbon Determinator 
SPF Ce ee ere ee $164.00 











gore? 
comaysniom FUN 





me 2. Accuracy, carbon range............ ..1.25 to 5.00%, within .020% 
Senet SUID. «6000400 akkeaneen 0 to 1.25%, within .005 % 
a. SOO. . ec Mea eked wcccccccs ...,.2 minutes for complete determina- 
tion, plus sample weighing time. 
4. Cost of operation, material .: i405 wa. os. n. eee eee less than 2c per determination 
C.F Teet grpcedure se... on, BEd. F.b.. pt tae ed simple, automatic leveling 
G.~-Verenaity Gs. 6.3 te... Pe an Toe 2S .for ferrous and non-ferrous metals 
7. Ranger... .¢a 45. a a ae Prey ccececcceese 0 tO SU tm CArDOn 
Sulfur Determinator 
ee: ee I Are tS th a ES Ae a a $146.00 
uae i a. AG en rs Sn sos dec vhs cbescane 0 to 0.39%, within .002 % 
Write for this Be FOS EUs okt s RR MG A Das cs gdapbllae Hualys Oa5 2 minutes for complete determina- 
Descriptive Folder a: ; tion, plus sample weighing time = 
yok ost of operation, material... say ..,.approximately 2c per determination 
fi oday 5. Test procedure ea : ...sifnple, only one solution need be 
prepared accurately 
i lh ce ERE PEE OTC EP ee ee for ferrous and non-ferrous metals 
De) I i vv 0: vans. 600 wd bc Ce ROE 0s -bweibiac ee bake Bae ee 0 to 0.39 sulfur 
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ANNEALING 


COPPER BRAZING 





The “Certain Curtain” line has expanded greatly 
since our original success with the hardening of high 
speed steel tools, and includes a comprehensive range 
equipment for 
application where control of furnace atmosphere is 
needed. These furnaces are flexible in design, and 
are adaptable to the type of atmosphere composition 
best suited to the operation: combusted gas, dissociated 


of heat-treating practically every 






R. G. Hess E. F. Butke Agency 
Room 611, 26 Journal Square 
Jersey City, New Jersey Cleveland 15, O 
W. G. Praed C. A. Hooker 
4339 N. Talman Ave. 202 Forest Ave. 


Chicago Royal Oak, Mich. Houston 


JUNE) (1945 


REQUEST BULLETINS 


C. I. HAYES, INC., 75 BAKER ST., PROVIDENCE 5, R. I. 


Room 606, 1900 Euclid Ave. 


G. F. Cotter Supply Co. 
Union Natw:Bank Bldg. 


ammonia, hydrogen or any desired atmosphere. 

The three furnaces shown above are representative 
types of a variety of models we make for the operations 
indicated. These furnaces comprise features and numer- 
ous refinements of design and construction which enable 
users to conduct these operations on a highly dependable 
basis. Temperature ranges are available from 1200° 
to 2500° F. Made in conveyor and batch types. 


WORLD LEADER 


CONTROLLED-ATMOSPHERE FURNACES. 


J. E. Figner 
6388 Penn Ave. 
Pittsburgh 


Riddell Eng. Co., Inc, 


n Bidg. 
Birmingham 
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Mow...Know in Advance 
the WEARABILITY of 


Whether you make or buy any of Ws gM 
listed, you'll make or buy better ee Pha ae 
pre-test them quickly, simply with t vag pin 
Taber Abraser. Now used by hundreds o 


y 
i i i rns its cost man 
ica’s leading industries. Soon ea 


ith the TABER ABRASER 















WEAR TESTING MAN UAL—FREE! 
Write today for our new Taber Wear Testing 
Manual. Shows you how to test, why it pays to 
test. Contains information that every research 
department should have. 





times over. 


: aber In rr é or Tonawanda, N.Y. 








Many installations of 

Si} as many as 25 ma- 
chines in a single plant 
prove the superiority 
of Kux presses. 


K u xX 
MACHINE 
COMPANY 


3924-44 W. HARRISON ST 


CHICAGO 24, tLt 
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— 4.4 : 
FOR METAL POWDER PARTS 
@ Completely new patented design features 
now permit the manufacture of odd shapes of 
Parts with complicated, cored holes, protrud- 
ing lugs and various sectional thicknesses to 
micrometer accuracy. The formed Pieces are 
made at speeds of up to 25 pieces a minute 
with uniform structural] density throughout. 
Completely automatic in operation and applying 
UP to 50 tons total pressure, Model No. 74 
will produce parts up to 5" maximum diameter 
and has a powder cell, or die fill of 514". 


WRITE TO DEPT. MA FOR CATALOG or DEMONSTRATION 
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How to improve quality of plating by keeping 
the bath at the right temperature 


Bristol’s new Model 93 Air-Operated Controller puts tem- 
peratures under accurate and continuously uniform control 
with accurate readings continuously indicated. 

It is the ideal instrument for controlling temperatures of 
all types of plating, cleaning and pickling tanks, where 
chart records are not needed. 

A new bulletin, No. A115, gives complete details. Write 
for a free copy to THE BRISTOL COMPANY, 162 Bristol 
Road, Waterbury 91, Conn. (The Bristol Co. of Canada, 
Ltd., Toronto, Ontario. Bristol’s Instrument Co., Ltd., 
London, N.W. 10, England.) 


Bristol’s Model 93 Air-Operated Indicating Controller. Other 
Bristol instruments for these applications include recording air-operated 
controllers, electrically-operated (mercury contact) indicating or re- 
cording controllers, and open-contact indicating controllers. These 
Bristol instruments are described in Data Sheet No. 45. 








AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 


JUNE, 1945 


MODEL 293 AIR-OPERATED CONTROLLER 
ON PLAINS Tas ig 
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EVANS TEEL 


IN advertising our products, we dislike to use 
the words “super” or “marvelous” and other 
similar terms, preferring to leave that to the 
circus posters and the movies. 

e 
HOWEVER, when you have succeeded in pro- 
ducing steel regularly and consistently of unusu- 
ally high tensile strength and with a very wide 
range of application, the product deserves some- 
thing a little more emphatic than just to say 
“Alloy Steel.” 

& 
BY a simple heat treatment, we have succeeded 
in producing EVANSTEEL with a tensile 
strength as high as 249,300 lbs. per sq. in., and 
we have no difficulty in producing this grade 
regularly with a minimum tensile strength of 
180,000 p.s.i., up to 10% elongation in 2”, and 
up to 30.9% reduction area. We have never 
heard of cast steel or any other cast material 
with a tensile strength as high as this. 

* 
BECAUSE of its unusual qualities, EVAN- 
STEEL has found wide application in the manu- 
facture of war equipment and will, no doubt, find 
much wider application for post-war uses. 

‘ eee 
UNDOUBTEDLY, as a result of the war, there 
will be vast improvements in the quality of 
manufactured goods, especially metal goods. 

s 
IN order to take full advantage of possible 
reduction in weight, increased strength and 
added service, alloy steel of the character of 
EVANSTEEL will be greatly in demand. 

® 
IT is not too early to begin discussing these prob- 
lems, even if only from a technical standpoint. 

wy 
THE results we have been able to secure, and 
any assistance which our Engineering Depart- 
ment can give you, are yours for the asking, 
without cost or obligation. 





Write for our Bulletin on EVANSTEEL 


CHICAGO STEEL FOUNDRY CO. 


37th Street and Kedzie Avenue 
CHICAGO 32, ILL. 


Makers of Alloy Steel for over Thirty Years 
EVANSTEEL for strength @ PYRASTEEL for high temperatures 































® Lessons learned in wartime manufacturing have made it 
easier for us to tell you about Nickeloid Metals. One war- 
time lesson was that costly basic metals could be eliminated 
and less expensive ones used if the surface were electro- 
plated with a durable, corrosion-resistant coating such as 
chromium, nickel, copper or brass. Another wartime lesson 
that proved our case was simplification of manufacturing 
procedure .. . eliminating operations, and thus reducing 
costs while speeding production. Nickeloid Metals are tailor- 
made for high-speed, automatic fabrication. Production ex- 
perts recommend them. Write us for more information. 
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:D HYDROGEN 


























1. : taal s Your hydrogen supply in small cans 
u ou ; . ° . 
5z 3° | . 8 ws that may be preserved indefinitely. 
= oO a. 
» © wu a = © Canned Hydrogen began with a war, when heavy 
S * bee ad = hydrogen cylinders could not be transported through 
0 > ° 1s” © > jungle and difficult terrain. 
o = ri oz 
n> = “Used in the field by the U. S. Army Signal Corps for 
a inflation of meteorological balloons, canned hydrogen 
- v. got AA charges giving 6 to 24 cu. ft. of gas were developed by 
here Metal Hydrides Inc. Large tonnage has been produced 
Calcium Hydride Simple Generator Developed 
Charges by Sie. Costs to supply military needs. 
ry inflation of the saison Calcium hydride packed in small tin cans can be pre- 


served indefinitely. When hydrogen is needed, a few 
holes are punched in the top of the can arid the whole 
submerged in water. Hydrogen is collected in a rubber 
envelope as it is released. This acts as a simple 
gasometer to supply hydrogen at sufficient pressure 
at any desired rate. 


Canned Hydrogen is ideal for laboratory operations 
which require hydrogen. Civilian users will find Metal 
| Hydrides’ Canned Hydrogen a convenient form of sup- 









































































' ply that can be kept on the stockroom shelves. 

— ae For production of hydrogen on a large scale, Metal 

=} s5 Hydrides Incorporated supplies calcium hydride in bulk 

SS he for use in acetylene generators. In such a case, instead 

= 4 - of calcium carbide, crushed calcium hydride is fed to 

==..." produce hydrogen. 

3. = Military Use 4. Civilian Use 
pe . © 
Nbeot! Wyo A ho 
ft ATO) A kL 
loll er get = 
Ly s Ki | 
: ~~ . — ( | 

t Ree | fou r 5 ELECTRIC FURNACE  ) ) 
. ae no Se : - \\ 
' , hou ~it] HYDROGEN =! 
; ANNEALING 
” 
Measurement of the 
Wind Direction and i l 
Velocity = = : 























METAL HYDRIDES INC. 


FACTORY AND SALES OFFICE 





12-24 Congress Street Beverly, Massachusetts 
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Chace Manganese Alloy No. 772 affords 
a unique combination of engineering 
properties that opens the way to many 
better-designed post-war products. 


Briefly, those properties are: an electrical 
resistivity 60% higher than most com- 
monly used alloys ...a temperature co- 
efficient of expansion higher than that 
of any other strong alloy ...a thermal 
conductivity only 2% that of copper... 
such strength and ductility that it can 
readily be machined, stamped, drawn, 
flanged, or extruded. 


Chace Alloy No. 772 is ideally suited for 
low temperature resistor applications 
. + for the reduction of heat losses. 


Chace Alloy No. 772 is being produced 
in sheets, strips and rods. Bulletin No. 
A-942—detailing physical properties and 
suggesting applications—is yours for the 
asking. 


‘= we. 2 AGE co 


Thermostatic Bimetals and Soil Alloys 
1615 BEARD AVE + DETROIT 9, MICH. 
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CANADIAN RADIUM IN MODERN INDUSTRY 
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1— BREAK IT DOWN... or 
2—RADIOGRAPH IT! 


(CANADIAN RADIUM HAS BEEN KNOWN TO 
PAY FOR ITSELF ON A SINGLE JOB!) 


The “break-down”? method consumes time, 
labor and vitally needed material—a practice 
that appears primitive compared with modern 
radiography. A radium capsule (you can rent 
or buy) and a supply of films are all you need to 
locate and clearly identify all types of internal 
flaws in castings ard welds. Radium is compact, 
portable — requires no power, no attachments, 
no repairs, no “servicing.” Readily available 
in units suited to the needs of your plant. 





Reliable, profusely illustrated 80-page text- 
book on the fundamentals and technique of 
modern industrial Radiography of Metals 
with Radium. Specially prepared for the 
metals industry by our research and technical 
staff. Write for your copy today, giving your 
name and company position. 


CANADIAN RADIUM & URANIUM 
CORPORATION 


630 FIFTH” AVE ROCKEFELLER CENTER NEW YORK 20, Af 
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why FERRISUL 


is preferred for pickling 
stainless steel 18-8 / 
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Today, with most pickle houses working at 
peak capacity, Ferrisul’s ability to speed up 
and thereby increase production, has made 
it doubly welcome on that count alone. 

For example, by including Ferrisul (an- 
hydrous ferric sulfate) in the sulfuric acid 
prepickle, the time in the prepickle has 
been reduced by 50-75% and the time in 
the straight pickle, whether Ferrisul-hydro- 
fluoric acid, or nitric-hydrofluoric, has been 
reduced approximately 50%. 

In addition, stainless steel manufacturers 
have been quick to appreciate other Ferri- 
sul advantages: (1) the controlled pickle 
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achieved with Ferrisul provides smoother, 

brighter surfaces with practically no metal \G 
loss or chemical waste; (2) the combination 
of Ferrisul with hydrofluoric acid gives an 

efficient one-bath pickle; (3) Ferrisul greatly Q N SAN TO 
reduces the health and safety hazard of 
fumes; (4) Ferrisul in granular form is easy 


and safe to handle and store. 
For complete information on Ferrisul 


and a new bulletin on the use of Ferrisul in SERVING INDUSTRY...WHICH SERVES MANKIND 
pickling stainless steels, write: MONSANTO 


CHEMICAL Company, Merrimac Division, 
Everett Station, Boston 49, Massachusetts. 
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Eimer E. Mills Corporation, 
Chicago, chose Wheelco Pro- 
portioning Type Capacitrols 
for fast and accurate temper- 
ature control of two zones of 
a plastics extrusion machine 
producing tubing and other 
preducts for process use. 
Wheelco Capacitrols are also 
used on injection molding 
equipment. 


These “Electronic Control 
Principle’ controllers insure 
closer control than is usually 
available, by the reduction of 
over and undershooting of 
temperatures, 


insured with 


WHEELCO 

















Extrusion machines at Mills 
produce vinylidine chloride 
(MILLS PLASTIC) products used 
extensively in process and 
food industries. MILLS PLASTIC 
tubing has replaced aluminum, 
copper, brass, nickel and 
stainless steel on many appli- 
cations because of its ability 
to stand high pressures, its in- 
sulating qualities, resistance to 
chemicals and flexibility. 


Let us help you on your tem- 
perature control problems. 





WHEELCO 
CONTROLS 


A complete line, in- 
cluding Flame-otrol com- 
bustion safeguards ... 
Capacitrol pyrometer 
controllers Indicat- 
ing pyrometers 
Proportioning controls 
Program controls 
. and a wide range 
of accessories 


Ask for 


Condensed 






Catalog 
26300 


WHEELCO 


INSTRUMENTS COMPANY 
* 861 W. Harrison St. Chicago 7, Ill. 





ACME PHOTO 
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JOIN the Army of splendid nurses that are 
rendering superb service in the care of our wounded 
soldiers coming back from victorious battlefields. 


“@ “OH 38” is needed 
now, too, for the 
vitally essential parts 
we are making for 
Army and Navy weap 

ons and equipment. It’s the Aluminum Allo; 

that surpasses all others for a wide variety of 
uses. Easily machinable—holds threads without 
stripping—weighs .106 Ib. per cubic inch 

tensile strength 35,000 to 40,000 Ibs. per sq 
in.—non-corrosive, non-oxidizing, non-mag- 
netic—needs no heat treatment—polishes to 
mirror brilliancy—takes chrome, nickel or tin 
plating—may be annodized—many other ad 
vantages. Used exclusively in castings by) 

Hedstrom. 








SEND FOR COMPLETE TECHNICAL INFORMATION 
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OSCAR W. HEDSTROM CORP. 
4822 West Division St., Phone Columbus 3667, Chicago,5I,!I! 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings 


Pattern Makers. Complete Mechanical. Assemblies and Models to Specifications 
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ERE is an ideal all-purpose salt 

for cases from 0.010—0.035” 

at temperatures from 1500° F. to 
1650° F. 


It produces carbon-nitrogen 
cases similar to those obtained in 
plain cyanide baths. 

It provides full hardness on rel- 
atively light sections of plain 
carbon steels, which must be oil 
quenched to minimize distortion. 


It can be used for reheating 
medium- to high-carbon alloy and 
carbon steels, including National 
Emergency substitute steels. 


Copper localized work is hard- 
ened without case penetration 
through the copper plate. 
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No matter what your case hard- 
ening needs may be, there are Du 
Pont heat-treating products that 
will combine top production and 
maximum economy for you. Du 
Pont technical men are glad to 
work with you in selecting the best 
materials for your specific opera- 
tion. Write: E. I. du Pont de 


WRITE TODAY—USE V-MAIL! 








Nemours & Co. (Inc.), Electro- 
chemicals Dept., Wilmington 98, 
Delaware. 


QU PONT 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 
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FLUXES 


MELTING AND 


PURIFYING 


@ ALUMINUM ALLOYS 
@ BRASS ALLOYS 
@ BRONZE ALLOYS 
@ COPPER ALLOYS 
@ NICKEL ALLOYS 
@ GREY IRON ALLOYS 
@ LEAD & TIN ALLOYS 
@ SILICON BRONZE 
@ MANGANESE BRONZE 
@ ALUMINUM BRONZE 


Also 


MICAWASH— 
—MICAPARTE 


The Improved Original 
Mica Foundry Products 
© Core and Mold Washes 
© Coatings for Permanent Molds, Pots, 
Kettles, Etc. 


® Refractory Parting Compound 
For All Ferrous and Non-Ferrous Metals 


MICAWASH and MICAPARTE 
CONTAIN NO FREE SILICA 


For additional information 
Address Dept. M. 



































American-British Chemical Supplies, Inc. 
180 Madison Avenue, New York 16,N.Y. 
Ie -30-velatesal: AShtI« nad 4 2265 

















Ingenious New 
Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Now! Shop Measurements to 
One Millionth of an Inch 





With Simple Light Wave Setup! 


The wave length of light is the 
basis for this amazing new opti- 
cal measuring equipment—which 
measures millionths of aninch as 
easily as a micrometer measures 
tenths! All that is required, in 
addition to a simple setup, is 
average eyesight, intelligence 
and arithmetic. 


As shown above, the work 
was placed under the Monochro- 
matic Light, upon the work and 
gauge block—and covered by 
the optical flat. The light, re- 
flected back to the operator, by 
the top and bottom surfaces of 
the optical flat, creates interfer- 
ence bands, representing height 
intervals of 11.6 millionths of an 
inch. So that from the center of 
one dark band to the center of 
the next, the level of the work has 
risen or fallen 11.6 millionths of 
an inch. The bands, simply, are 
a contour map of the surface. 
This fact, in a simple mathemat- 
ical formula, is sufiicient to ex- 
plain all the shop uses of optical 
flats, and give the work measure- 
ment, quickly and accurately. 


No longer, however, can your 
dealer give-you Wrigley’s Spear- 
mint Gum. Today, under present 
conditions, this product cannot 
be manufactured up to Wrigley’s 
quality standards. To protect 
consumer and dealer aljke, the 
makers of Wrigley’s Spearmint 
have decided to keep the quality 
Wrigley’s Spearmint wrapper 
empty. Remember this wrapper, 
it means chewing gum of finest 
quality and flavor. 


Youcan get complete information from Acme 
Scientific Division of Acme Industrial Co., 
200 No. Laflin Street, Chicago7 , Illinois 

















The Monochromatic Light. 
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truly flat surfaces. 





Optical Flat. Surface of Work. 
Interpretation of bands on 
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‘OU ANSWER THESE QUESTIONS 


about Welding of Stainless Steels ? 


; : { ? ptt. 
TRUE FALSE 
, Molybdenum is added to stainless steels to : 
increase their scaling resistance at ele- 
vated temperatures. CD = 


_Not all stainless steels are classified by 
metallurgists as “austenitic.” Cc) Cj 


. Stainless steel electrodes are used on 
reverse polarity because they will not 
operate satisfactorily on straight polarity. [] CO 


bead 


The first electrode of a new type, or a definite im- 
| provement of an old one, is always hard to make. 
‘ana, “EL fenay *ZL fesppg LL saemsuy | Once the perfection of the “sample’”’ is established, 
iss ; ’ the ability to turn out millions of duplicates belies the 
Questions | to 10, inclusive, hove appeared in preceding advertise- dificult; : h , € that £ 
ments. Other questions will oppeor next month. Watch for them! imcuities overcome in the creation ort at first Satis 
factory new one. Months, sometimes years, of research 
and experiment are necessary in our own laboratories 
and through our Fellowship at the Mellon Institute, to 
achieve the exact combination of physical properties, 
operating characteristics and standards of performance 
required of each new McKAY Electrode. 
Thereafter, all others of the adopted type, are copies 
of the original. 
available for distribution. That these “copies” may be faithful reproductions, 
We shall be gladto send you McKAY assures uniform production by careful anal- 
ebot NC V a copy upon. request. Ask yses of core wire and coating ingredients, constant 
WELDIN supervision, frequent checks of production samples 
and rigid inspection. 
So, from first to /ast... from research through pro- 
anna smn” . | duction .. . McKAY mild, alloy and stainless steel 
| . electrodes are made to be better. Try them and see. 





A limited number of these 
valuable booklets are still 


gtatrwne ss grees? i for “Things to Know about 
Welding Stainless Steel.” 


GENERAL SALES OFFICES: YORK, PA. 


PITTSBURGH, PA. 


eaten 


WELDING ELECTRODES .. . COMMERCIAL CHAINS . =: . TIRE CHAINS 
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Here’s a Bronze 
‘tas strong as NICKEL STEEL”’ 


HXoTES EN-S >L 


A Bronze as Strong as Nickel Stee! 





————— SS 






































Grade of HY-TEN-SL 1AA iA 1 2 3 ‘4 
TENSION 
Sr nee Be. (Minimums) 
Cast OE PPP TT 125,000 | 115,000 108,000 10 goo 90,000 85,000 
1 én casceh coodben 120,000 110,000 105,000 95,000 85,000 
Yun or meee O” 6k costal 115,000 108,000 100; 000 90,000 85,000 
DENG dhodeeeccece 95,000 75,000 60,000 55,000 45,000 40,000 
1" Tic cccsesl cesatee 75,000 65,000 60,000 50,000 45,000 
-f4 : Ee O° cock cocadec 75,000 65,000 60,000 50,000 45,000 
ibs etsocecce 10 12 14 1s 20 25 
or Rolied epett. £% rr 12 13 1S 20 
12 14 1s 20 2s 
SUIEEA. cadvaconshiceceatts 12 13 15 20 
COMPRESSION 
Yield Point— 
ad, Ly ooceebsecece 70,000 65,000 58,000 50,000 40,000 35,000 
100,000 ibs. per sq. in. (max.) 015 -020 .030 .050 .080 .125 
Brinell Eantnaens Be, seeete 250 240 220 200 175 150 
List of U. S. Government Specifications Covering HY-TEN-SL Bronze 
ARMY WATERTOWN and OTHER ARMY 
Forgings, Rolled Rod QQ-B-721 Class B ARSENALS 
Castings ...QQ-B-726 Class B and C Castings ..csesecsecsereseccess WXS-5 
Forgings and Rolled Rod...... WXS-2 
NAVY BANG L cag | ate” he ol 
Forgings and Rolled Rod 460BiSd Class B ’ Castinee-Trosnion 'Metal,.....0.S.550 
Castings, Aluminum-manganese AIRCRAFT 
PIED ec ctddn ocesedesdoctnes 4 “4B2 See Navy and Army (above). 





in Castings; Forgings; 
Hot-Rolled Rods and Bars 





Manganese Bronze Sprocket for Ammunition Conveyor, 52” dia., 475 
Ib. each. 


Hy-ten-si is an aluminum manganese bronze,—and being the 
strongest and toughest Bronze known, it has for years been used 
for the most severe and exacting service. It is shock and fatigue 
resisting, pressure tight, erosion resisting and corrosion resisting 
to the elements and certain acids;—further, it is non-magnetic, 
light in weight, and wear resisting under heavy, slow-moving 
loads. 

Write us for literature and particulars 


AMERICAN MANGANESE BRONZE 


COMPANY 
4704 Rhawn St. Holmesburg, Philadelphia 36, Penna. 
Pere ete BUS ~ 
35 YEARS’ EXPERIENCE 
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BARRETT STANDARD 
ANHYDROUS AMMONIA 


These are but some of the many metallurgical uses 
for Barrett Standard Anhydrous Ammonia—minimum 
purity 99.95% NH;,. It is available in 25, 50, 100, 
and 150-pound standard type cylinders, and in 100 
and 150-pound bottle-type cylinders, for immediate 
shipment from conveniently located warehouses. Also 
in tank cars, with a capacity of 26 tons NH... When 
dissociated into its two constituents, 100 pounds of 
NH, will produce approximately 1100 cubic feet of 
nitrogen and 3400 cubic feet of hydrogen. The advice 
and help of Barrett technical service men are yours 
for the asking. 





CHEMICAL AND PHYSICAL PROPERTIES 
Molecular weight ........... 17.03 
Boiling point —33.35°C. (-—28°F) 
Freezing point ............. —77.7°C (—107.9°F) 
Critical temperature ........ 133.0°C (271.4°F) 
Critical pressure............ 1657 Ibs./sq. in. abs. 
Latent heat (at—- 28°F) ..... 589.3 B.T.U./Ib. 
Specific gravity (1 atms 60°F 
BET «4 reek 5 bss aed 0.596 (.0456 Ibs./cu. ft.) 
Liquid density (at 60°F)... .. 0.62 (38.55 lbs./cu. ft.) 
Volume (latms60°F)....... 22.0 cu. ft./Ib. 
Specific heat, 
Cp (latms 60°F).. 0.52 cal./g. 
Cv (latms60°F).. 0.39 cal./g. 
Cp/Cv (latms 60°F).. 1.32 











Free interesting and helping 
nee palmee packed with practical 
service information about Barrett 
Standard Anhydrous Ammonia, will be 
mailed you on request. 








THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6. N.Y. 
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‘by NORTON 





Working with the most refractory substances 
known—ALUNDUM (fused Al.O;), CRYS- 
TOLON (SiC) and Fused Magnesia—Norton 
engineers have developed: (1) CRYSTOLON 
Hearth Plates which can double furnace output 
because their strength permits thin construction 
for high heat conductivity and their abrasion 
resistance cuts down replacement “stoppages”; 
(2) Refractory Cements for a wide variety of 
metal-melting furnaces (mostly non-ferrous) 
which can be rammed or tamped in place or 
applied as plastic mixtures and which remain 
chemically stable and unaffected under high 
temperatures long after less refractory and less 
stable cements deteriorate; (3) ALUNDUM 
Tubes, Cores and Muffles for heat-treating fur- 
naces which withstand 24-hour operation at 


1700° C with maximum refractory life. 


NORTON COMPANY 


Worcester 6, Massachusetts 


JUNE, 1945 











STUBBORN VIRGIN 








WESGO SUPER REFRACTORY slabs, boats, blocks, crucibles 


and other shapes stubbornly refuse to crack or spall, no matter how 
cataclysmic the temperature change. 


IN FACT—no other non-metallic material will withstand as much 
thermal shock at high temperatures. | 


Wesgo shapes retain their virginity by refusing to associate with 
hydrogen, cracked ammonia and other furnace gases in spite of the 
opportunity created by intimate contact at high temperatures. 


Perhaps you have a powdered metal sintering, brazing, annealing 
or melting operation in which a refractory shape having these char- 
acteristics would prove of great value. 


WRITE US, PLEASE. 


WESTERN | natnww we 


PLATINUM WORKS 
587 BRYANT STREET .. SAN FRANCISCO 7, CAL. 








" BAKER GAS FURNACES 
TEMPERATURES UP TO 2000° F. 


Baker Blowerless Gas Furnaces are low in 


gas 
and reach the required temperature rapid- 
ly. 
ranging from the bench type No. 1 to No. 
24 (illustrated). 


which gives full details and specifications. 


consumption, noiseless 


in operation 








There are 9 standard stock models 








Send for our catalog 





BAKER & CO., INC. 
113 Astor St. 
Newark 5, N. J. 
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5 KG. 


Q 
1Omm: Ball 


—required to make a REAL BRINELL HARD. 
NESS TEST.— 


The KING PORTABLE BRINELL 
is an all around Brinell Tester. 
stationary as well as portable. 
Its PORTABILITY makes it in- 
dispensable for large parts 
and for saving time. 
Throat 4” deep 
Gap 10” high — Wt. 26 bb. 





ANDREW KING 
NARBERTH, PENNA. 
















ee The list of clients for whom Hecker 
has designed and built tools during 
the past fourteen years reads like the 
“blue book of American Industry.” 
We are ready now to help with 
your retooling problems. Write for our 


1979 E. 66th ST., CLEVELAND 3. OHIO © OFFICES IN PRINCIPAL CITIES 
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You can use this new completely engineered furnace for: 


1 High temperature copper brazing 
2 Low temperature silver brazing 

3 Sintering of powder metals 

4 General tool hardening 

5 High speed tool hardening 

6 Bright annealing 


Keep it as busy as you can with brazing, but if your 
brazing production is irregular this furnace offers ideal 
facilities for any other heat treating operation requir- 
ing a protective atmosphere. A mid-west manufacturer, 
for example, hardens the dies used for forming the 
parts to be brazed. 


Globar elements develop a temperature up to 2500° F. 
At copper brazing temperatures of 2050° F., the Globar 
elements are not forced to their full heating capacity 
and the additional degrees up to 2500° F. allow plenty 
of range in which to heat any of the high speed tool 





SUPER-CYCLONE « 
JUNE, 1945 


CYCLONE 





steels for hardening and also for sintering certain pow- 
der metals. These non-metallic elements are easily re- 


placed in a few minutes without cooling down the furnace, 


virtually eliminating production delays. A choice of pro- 
tective atmospheres allows treatment of any kind of steel. 


Find out all about this versatile hand-pusher type 
furnace. Write now for bulletin 200. Lindberg Engi- 
neering Company, 2451 W. Hubbard Street, Chicago 
12, Illinois. 
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MODEL GRP 


FOR HEAT TREATING 
SMALL TOOLS AND \ 
PARTS, TESTING AND 
LABORATORY WORK. 


FAST HEATING—1500° 

F. in 30 min. Temperature 

controlled by four point 

Switch set for 500°, 

1000°, 1500° and 1850° F. 

These settings easily 

changed by adjusting bands on rheostat coils. Depend- 
able indicating pyrometer is calibrated in both Fahren- 
heit and Centigrade scales. 


UNIFORM TEMPERATURE—Heating element of highest 
quality nickel-chromium alloy forms a continuous coil 
and is embedded in sides, top and bottom of muffle 
chamber. This construction assures uniform temper- 
ature and protects element from damage and oxidation. 
Complete muffle unit is replaceable. 


PORTABLE—Body is aluminum. Total weight, 17 Ibs. 
Muffle chamber, 4” x 334” x 334"; furnace overall, 
9144” x 13142” x 1014”. Supplied with attachment cord. 
Operates on A.C. and D.C., 115 or 230 V. (be sure to 


specify voltage). Max. power consumption 1200 watts. 
Model GRP complete, 115 V............. $42.50; 230 V 
See your supply house or write 


THERMO ELECTRIC MFG. CO., 478 W. Locust St., Dubuque, ta. 





For bigger-pay opportunities 
in the iron and steel 








. a 
industries— 

Complete, practical home-study course and 
reference library covers the techn: and 
practice yo eed 


LIBRARY OF 


FERROUS METALLURGY 





8 vols. 


1548 pages, 434 illus, 








By E. J. Teichert 


These 3 books fully and plainly cover 
everything needed by men in iron and 
steel industries who wish to learn scien- 
tific fundamentals and techniques and 
full details of production and fabrication 
on which work of the expert metallurgist 
is based. They omit nothing—give the 
material required by practical men, tested 
in Penn State College extension courses 

explain and demonstrate everything so 
you can understand and apply it in your 
work, 


Free Examination— Easy Terms 
Use this Library for quick, dependable 
answers to every-day problems on the 
job—for sound study and results in 
mastering your own job or the job ahead. 
We send all 3 volumes for examination, 
simply on receipt of coupon, If you keep 
books, pay on easy monthly terms (no 
extra installment charge), while you use 
the books. Act now to make future pay 
bigger dividends, 


SEND COUPON TODAY 


These books give you: 


chemistry, physics, electricity, pyro- 
metry, and other fundamentals needed as 
groundwork by expert metallurgist 

description of refractories, fluxes, slags; 
their nature, uses, testing, etc. 

iron production, from mining of ore to 
operation and control of furnaces, com- 
parison of processes 

materials, equipment, methods of im- 
portant steel-making processes 

details of choosing ingot size, mold 
preparation, teeming practice, etc. 

fabrication of steel, from the ingot to 
rolling, forging, swaging, extruding, etc. 

practical information on manufacture 
of steel strips, sheet, wire; welding; 
induction melting; etc. 

fundamentals of metallography, x-ray, 
Gamma Ray, magnetic, and physical 
testing 

material on constitution of alloys, 
equilibrium diagrams, heat-treatment, and 
other specialized subjects needed in 
investigation and preparation of steels 
for specific uses 

a a all ene ae ae Coal ie -_ oe 


McGraw-Hill Book Co., 330 W. 42nd St... New York 18, N. Y. 


Send Teichert’s Library of Ferrous Metallurgy, 3 vols., for 10 days’ examination 


on approval. In 10 days I will send 
monthly till $13.00 is paid, or return 


$1.00, plus few cents postage, and $3.00 
books postpaid. (Postage paid if first 


remittance accompanies order; same return privilege.) 


Name 
Address 
Gity and State 


Company 


MA-6-45 


Position 
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we feet, ELEPHANT BRAND 


siewaateacits, PHOSPHOR BRONZE 


Chemical, 
nautical, wee, and 









Transportation ields, 
since we nm manu 
turing it in i 


in 1874—(70 years ago). 
May we suggest that you 
become acquainted with its 
manifold advantages: 














PHOSPHOR BRONZE SMELTING COMPANY 


2038 Washington Avenue, Philadelphia 46, Po 


“Original Manujacturers of Phosphor Bronze in the U. S. A,” 
—Established 1874 


Sheets - Wire - Rods - Rope - Ingots + Castings - Bushings 
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CHROMEL-ALUMEL LEAD WIRE 


Recent restrictions on the use of Chromel-Alumel extension lead wire for Thermo- 
couples have beenlifted. Your needs can now be shipped at once from big stocks 
in our Chicago and Cleveland plants, ... Gordon lead wire, stranded or solid, 
is manufactured to meet Bureau of Standards specifications to exactly the same 
calibrations as Thermocouple wire, and is carefully checked. Quality is guar 
anteed to meet the standard calibration curve and to work with any make of 
pyrometer. Your order gets immediate delivery! Our Chicago and Cleveland 
plants have one of the biggest stocks of all kinds of lead wire in the country= 
400 miles of it— available NOW! No delays. Prices on request. 


CLAUD S. GORDON (CO, 



















MPERATURE CONTROL © METALLURGICAL TESTING 

ENGINEERING-EQUIPMENT-SERVICE TSdustmiat rurnaces + CONSULTING © HRA 
3001 SOUTH WALLACE STREET * CHICAGO 14, ILLINOIS 
7016 EUCLID AVENUE * CLEVELAND 3, OHIO 
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JUNE, 


AUTOMATIC PROGRAM CONTROL 


for Entire Heat-Treating Cycles! 









1 Oa heat-treating requirements are a far 

cry from the age-old practice of merely “run- 
ning the colors” of steel oxides. To meet specifica- 
tions with new-day metals and alloys, not only 
temperatures, but timing as well, must be exactly 
controlled throughout every stage of the heat-treat- 
ing program! 

With Foxboro Time-Temperature Control on your 
furnaces, heat-treating temperatures are controlled 
continuously and automatically . . . exactly accord- 
ing to your predetermined program. Without man- 
ual attention or readjustment of instruments, 
material can be processed automatically through 


0). G5 0) 5 


S. PAT. OFF. 


1945 


several successive operations, such as preheating, 
soaking, hardening and cooling. 

Foxboro Time-Temperature Control employs a 
Foxboro Time-Cam Setting Unit, illustrated above, 
which is connected by an electric cable toa Foxboro 
Non-recording Potentiometer Controller. Program 
cams for any process set the control point for each 
step of the operation. They permit exact duplica- 
tion of programs, time after time. 

Write for detailed information on this improved 
Time-Temperature Control for your equipment. The 
Foxboro Company, 54 Neponset Avenue, Foxboro, 

Mass., U.S. A. Branches in principal cities. 


TIME-TEMPERATURE 


CONTROL 


DP PPP AL A Dt 


BABA PLS 
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for 


PRECISION LABORATORY 


or 


SMALL UNIT 
PRODUCTION 


This sturdy furnace, with 
8” x 6” x 12” work cham- 
ber, is designed and con- 
structed to withstand max- 
imum abuse and heavy 








As Illustrated duty service. Temperatures 
TGV or 220 V.cgention) ——-O to 2000° F, Huppert’s 
| $211.50 time-proved principle of 


insulation insures low op- 
Same furnace complete with erating cost. This furnace 


temperature control equip- 


ment — floor model can be supplied as a floor 
$396.50 model and with complete 
automatic temperature 

Write for Catalog of control equipment. 


Other Models. 


K. H. HUPPERT CO. 


6850 COTTAGE GROVE AVENUE, CHICAGO 37, ILLINOIS 

















Introducing . . . | 


TIP CLEEN 


a new magic cleaner 














for welding torch tips i 


Impurities and deposits which eventually clog the torch 
nozzle are removed easily and safely by TIP CLEEN. The 
old methods of using strong, harmful acids, or drills which 
injure the passages by breaking off and by changing the 
tapered tolerances, are no longer necessary. TIP CLEEN 
is absolutely non-injurious, and lengthens the service life 
of tips which would otherwise have to be thrown away. 

To clean tips by this new method, simply heat TIP 
CLEEN to 150° F., immerse tips for four hours, remove, 
and rinse in cold water. The tips will be as clean as new, 
with no impurities left in the air passages. 


Send today for our free sample! 


Weight approximately 50 lbs. per shipping case. 
Packed in gallon containers four to a case. 


WOLFE-KOTE CO. 


Makers of 
CORE CLEEN, CARBON CLEEN, GREASE CLEEN 


SHEBOYGAN WISCONSIN 
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RECENT REINHOLD BOOKS 
IN THE METALS FIELD 


- TERNARY SYSTEMS | 
Introductior n to the Theory of Three Component Systems, | 
By G. Masing mei? 


An understanding of alloy Beers by either the student of 


the industrial metallurgist engineer depends working 
knowledge of their constitutional diagrams—graphical 


sentations of the way in which the components of an 

“go together” at various temperatures and in the liquid 
sah om, To Bs: man bgp Toes how to use it a ; 
tio iagram shows at a ce the melting and solidifying 
behavior of an alloy and‘ its probable worksbili ~ and 
ceptibility to heat treatment at temperatures = ; 
melting point. 


Although an increasing number of industrial 
ternary or 3-component systems, most of the metallur 
constitutional diagrams are for binary or 2-component 
There is thus a great need for ternary constitutional diagrams 
and especially for a sufficiently general understanding of 3. 
component systems so that useful diagrams can be constructed 
by the student or metallurgist with the simplicity and ac. 
curacy with which he now makes binary diagrams. 


This book presents for the first time in a way that the user 
can easily follow the fundamental principles of ternary systems 
and of the construction of constitutional diagrams for 3. 
component alloys. Study of this book will not only permit 
him to understand and utilize those ternary diagrams that he 
now encounters in the literature, but also to construct his own 
diagrams and to use them in his work, research or study. 


173 pages $4.50 Illustrated 


A COURSE IN POWDER METALLURGY 
By W. A. Baéza, President, Industrial Research Co. 


Due to the present time-saving innovation of molding pow- 
dered metals into small gears, radio parts, valves, clutch 
facings for tanks and hundreds of other usefu! products 
POWDER METALLURGY has become immensely important 
to wartime production. 


Here is a practical book on this new scientific technique that 
acquaints the reader with the essentials of successful uniform 
production of powder metallurgy parts by the instructive use 
of practical applications. 


Divided into three sections—the first covers material com- 
prising a series of lectures on the history of powder metal- 
lurgy, and on laboratory and plant processes; the second gives 
practical suggestions for assigning experiments that require 
minimum equipment; the third outlines 15 significant experi- 
ments and indicates the relation to theories discussed earlier 
in the book. 


212 pages $3.50 Illustrated 
METALS AND ALLOYS DATA BOOK 
By S. L. Hoyt 


Technical-Advisor of Battelle Memorial Institute 


Here for the first time, a vast amount of scattered metallurgical 
data has been assembled in one volume. It contains 340 
tables of critically evaluated data on wrought and cast steel, 
stainless steels, cast iron, heat- and corrosion-resistant casting 
alloys, aluminum, copper, nickel, and tungsten alloys and rare 
metals. Gives the most important information on all the 
important properties of these metals and alloys, such as tensile 
strength, hardness, thermal expansion, creep strength, high 
temperature behavior, work-hardening, endurance limit, and 
yield strength. The, most complete, practical, and informative 
book of its kind ever published. 


350 pages 340 tables Illustrated 
$4.75 


Send for Free 1945 Beek Catalog, “Let's Look It Up” 
(200 Titles) 


REINHOLD PUBLISHING CORPORATION 
330 West 42nd Street, New York 18, N. Y. 
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when these FINE-GRAINED STEELS take over 


yes In N-A-X low-alloy steels, manufacturers of mining equipment have 
ire what itdakes to knock out deadweight in the design of cars, elevators, 


i convegors, tipples, screens and stripping shovels. 





e old “one-two punch” proposition. N-A-X High-Tensile pro- 
vides the extra strength in stressed menrbers to permit more efficient 
you lighter construction. N-A-X 9100 Series steels do the same 

or constructional parts that call for accurate heat-treatment, with 
| dtisiéairesiatahos an important factor. 


. / Take advantage of the great strength, exceptional ductility, good 
el, / corrosion-resistance, excellent weldability and high resistance to 
~ f impact, wear and fatigue that these fine-grained N-A-X low-alloy 
oe f steels offer. Put N-A-X High-Tensile and N-A-X 9100 Series steels 
le f on the job to cut down deadweight, step up payload and increase the 
© life of your equipment. 


ve 


GREAT LAKES STEEL 





N-A-X ALLOY DIVISION ¢ DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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midwest foundries. They supply every bond and refractory. 








i 


for the reduction of foundry scrap losses. 





A new booklet with many pictures cbout the production of Goose Lake Fire 
Clays is available upon request. Write now for your copy. 
aenneeeninsinnieerenerntntnsomeenerenann 





Moke “your” next car of fire clay GOOSE LAKE 











CONTINUOUS CLEAN HARDENING 


The trim installation shown above consisting of an AGF Full- 
Muffle Reciprocating Heating Machine and Automatic Quenching 
Tank, replaced five salt baths for clean hardening of hand tool 
blades and miscellaneous hardware. By using gas as the protective 
atmosphere, washing of salt from the treated work was entirely 
eliminated, and final tumbling time was reduced from two hours to 
25 minutes. In addition, fuel costs were cut by one-third, working 
and safety conditions were vastly improved, and handling operations 
reduced merely to loading the machine at 20-minute intervals. 
Currently being used on screw-driver blades, this installation will 
continuously treat and quench about 250 pounds per hour. 









AGF Reciprocating Heating Machines are 
supplied in five sizes, capacities from 10 
to 1200 pounds per hour. Write for 
further details. 
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sige 
Assistant Manager for 
National Field Service Department 


Graduate Engineer with welding ex- 
perience, must be good speaker and 
writer, demonstrator and salesman, be 
willing to travel. Starting salary ap- 

prox. $7,000. Excellent postwar op- 
portunity. 


If you are interested in making a 
connection with a leading manufac- 
turer of nationally advertised gas and 
arc welding materials, have educa- 
tional and industrial background to 
qualify for position of Assistant Man- 
ager of large Service Dept., write past 
history in detail. 


Address Box 60 


METALS and ALLOYS 
330 W. 42nd St.. New York 18, N. Y. 























PERMAG Cieaning Compounds 


A Chemically Clean Surface needed 
for a perfect finish on Metal 


Every metal finisher knows that. But many do not know how 
to get that perfect chemically clean surface quickly and econo- 
mically on the various metals used these days. 


It remained for the Magnuson Research Service to develop the 
much needed formulas that have met the cleaning requirements 
of manufacturers. 


For 22 years PERMAG Cleaning Compounds have successfully 
handled cleaning needs for metal fabricators — have solved tough 
problems — and is still one of the acknowledged 
leaders ih the cleaning field. 


May we send you more details? 
MAGNUSON PRODUCTS CORPORATION 


50. Court St. Brooklyn 2, N. Y. 
Nationally Represented a Warekcuses in chief citio 


In Canada: Canadian PERMAG Products Ltd., Montreal-Toronto 
ee 
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High-speed pro on economy 
of manpower — savings in machine- 
hours and materials — thatiis»Die Cast- 
ing. Industry has been quick to appre- 
ciate the possibilities of this low-cost, 


low-unit labor process. An estimated 





$150,000,000 a year business is the result. P 
ances and a wide variety and ease of 


This figure presents only a transient pic- ; ‘ 
" * 3 finishing. The highest quality castings 


ture of the size of idl di i 
=e ° Se OT PDS exe made with Bunker Hill zinc. This 








industry. 
_ brand was the first 99.99+°% metal 
Since the inception of the process, available commercielly and the result- 
zinc has been the preferred base for die ant improvements in the physical prop- 


castings. Castings made with zinc offer erties of the castings supplied impetus 
the added advantages of excellent phy- to the phenomenal growth of the die 
sical properties, close dimensional toler- casting industry. 


ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE > NEW YORK 17 + ELdorado 5-3200 
Eastern Sales Agents 


SULLIVAN MINING COMPANY 


KELLOGG, \IDAHO 


Sales Office for Pacific Coast 


HILL, 99,99+% ZINC 
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STOP OXIDATION AND 


Eliminate Burning 
Casting Magnesium 


~ ANSUL SO, 


@ SO, in the mold prevents Oxi- 
dation and burning of the cast. 
ing surfaces. 

Small portable cylinders of 
permanent manifold systems 
charged with Ansul SO, pro- 
vide convenient means of intro. 
ducing Sulfur Dioxide into 
molds immediately prior to 
pouring metal. 

Write for detailed informa. 
tion on the use of Ansul SO, in 
PIG MOLDS, PERMANENT 
MOLDS, MELTING POT 
DOMES, and HEAT TREAT. 
ING of magnesium. 


YEE CA a aes 


















Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 





ARTICULARLY designed and equipped for high- 
quality melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from '/7 ton to 


100 tons: removable roof, chute, machine or hand charging. | 



















AMERICAN BRIDGE COMPANY | | 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 
Columbia Steel Company, San Francisco 
Pacific Coast Distributors 
United States Steel Export Company, New York 














ANSUL CHEMICAL COMPANY, MARINETTE, WIS. 
. Eastern Office: 60 E. 42nd St., New York City 











PRACTICAL aad ECONOMICAL 
FORM OF 


ELECTRICAL CONTACTS 


| RIVETS ARE A X 
: ) 











For small and medium 
sized apparatus requiring 
low or moderate current, 
one of the simplest, most 
convenient and economical forms of con- 
tacts to use is the solid contact rivet. It is 
also generally the least expensive form of contact to as- 
~ semble. Gibson contact materials most generally used in 
this form are Fine Silver, Coin Silver, and Gibsiloy A, 

which is a product of powder metallurgy consisting of sil 








The versatile DILLON DYNAMOMETER fits 
into practically any mechanical setup where static @ 


load a ae ~~ be determined. Measuring only 814,” © | ver and nickel, possessing a combination of desirable elec- 
x 64," x 3", it is ideal for testing completed assemblies or %& | trical and mechanical properties not obtainable with alloys. 
bulky objects. Weighs only 8 Ibs. 4 oz., comes in 9 capaci- « | Because contact rivets are used in such large numbers in 
ties from 0-250 Ibs. up to 0-20,000 Ibs.—all same size, oe | a wide range of sizes, manufacturers and users have devel- 
same weight. Write for technical illustrated catalog. a oped a standard for sizes and shapes and recommend its 

r adoption. A list of these standards will be sent on request 
W. C. DILLON & CO., INC. S400 W. BARRED ST. e and without obligation. Write today. 
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HYDRAULIC PRESSES 


This Farquhar self-contained 30 ton Gap Press is 
shown at work in the Grove City, Pa. plant of the Cooper- 
Bessemer Corporation, “machinery builders since the 
year 1833”. 

One among thousands of Farquhar Presses serving the 
nation’s metal workers, this press is used to shapjng 
diesel precision bearing shells as well as 
press fit assembly and miscellaneous 
straightening work... with the same 
delicate response to control and smooth 
working qualities characteristically Far- 
quhar in presses of from 3 to 7,200 ton 
capacity. 

Whether your press requirements are 
to speed new processes or replace worn 
and obsolete equipment, call on Farquhar 
today. 
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Reconversion problems of the days ahead 
will be best solved where production presses 
are concerned by consulting Farquhar engi- 
neers at once. Our 42 page catalog shows in- 
teresting recent press applications ... may 
suggest solutions to you. 
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Food Proces Merebullding 





Write for your free copy . . . now. 





Hydraulic Press Division 


A. B. FARQUHAR COMPANY 


1506 Duke Street York, Pennsylvania 
JUNE, 1945 1851 
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ONE 
OF THE 26 


"7 MISCELLANEOUS PARTS WITHOUT SCALE OR DECARB 


an 


\DVANTAGES OF TYPE RD 
<OTARY HEARTH FURNACES: 


®NO DECARB—NO SCALE—The use of Endogas 
atmosphere eliminates expensive finishing costs of 
machining or grinding. 


@ PRECISION CONTROL—Hearth rotates automatically 
with time clock control. Bell rings with each move- 


meni. 


@ UNIFORMITY OF PRODUCT—Definite preset time 
cycle assures constant production flow without heat 
or time fluctuations. 


@ SAVES MAN POWER—Only one operator required 
for charging and discharging furnace. 





PLANTS IN 25 CITIES . 


OFFICES EVERYWHERE 


Westinghouse ELECTRIC 






Continuous high production hardening of parts which require 
individual handling or fixture quenching—such as gears, shafts 
and pinions—is accomplished economically in the Type RD 
Furnace. RD Rotary Hearth Furnaces are designed for use with 
a protective gas atmosphere, and when used with Endogas 
(a balanced atmosphere), parts are hardened free from decarb 
and scale. They, therefore, require no machining or grinding 
before use. 

The Type RD Rotary Hearth Furnace line is only one of 26 
lines of standard Westinghouse furnaces. For practically every 
heat treatment operation, a standard Westinghouse furnace 
and suitable gas atmosphere are available. 

For information on Type RD Furnaces, ask for DB-28-410; 
or DB-28-400 for small capacity rotary hearth furnaces. Call 
your Westinghouse office or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. J-10277 


FURNACES 











AJAX ELECTROTHERMIC CORP., AJAX PARK, TRENTON 5, N. 


& 
-_ * A 
NORTHRUP 
Scace 1916 HIGH-FREQUENCY HEATING - MELTING 
AJAX METAL COMPANY, Non-Ferrous Ingot Metals and Alloys for Foundry Use 
AJAX ELECTRIC FURNACE CORP., Ajax-Wyatt Induction Furnaces for Melting 


AJAX ELECTRIC CO., INC. The Ajax-Hultgren Electric Sait Bath Furnace 
AJAX ENGINEERING CORP., Ajax-Tama-Wyatt Aluminum Melting Induction Furnaces 








